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■rrruj of ihb inwotion 

MI5TRODS AND COMPOSITIONS ft» DTTi TTRMTNINO LIPID PEROXIDATION 
LRVKLS TN OX7DA>TT STRESS SYNDROMES AND DISEASES 

CROS5>-REFRREWCTi TO RELATED APPLICATIONS 
* This application is entitled to priority pursuant" to 35 U.S.C §) 1 Jh<» to ■ 

US. Provision Patent Application No. «W 1 0,569, which wbb filed on J fcocmbir ^ 
1 993. 

STATEMENT REGARDING FEDERALLY SUPIORIKD 
RESEARCH AND f>RVHU)l a MKNT 
1 ft ' ,1 " R "iwntiffli wxk anppnriai in pjo-f hy TJ.5t. Govern men L fund* (N1H 

Ghmf lYn*. HI ..MOO, AfrOMw mil AG-inland ih«U_S. Government may 
fhcrcfttrtiliavcncitim rights in f he invention. 
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BACKGROUND OH THK INVKNTTQN 
AfThwmci-'s ^iRcaw(AI>) if? a nQimiic^iy^ive disorder characterized 
hy k progrcsik Wccf inc in copriiivc funding a* wdlux hy Humef ous omyf oid 
plucks, noirafihriUary fai^it* (NFTs) and exterwive-iteuwiuil loss to flu-, tam or AD 
patient* <Mcmihon-B tl £orad et aL, 1 997, la The Motaaihr and (taw rir. hmm. rt r 

Although qpidanwlgic ladies luivc Med to identify a single cause of AD, genetic 
tindtes have implicated sever at imitate in tfcee separate gene* on different 
^ntt»jtt6s(KKiieiscode(l£amyiDid* (A ) ijrcttirwpitiW w (APPXpiifis'finLfij) i 
(PS-1* 3i3(J presenilis as The cause of Kiift^n^l'dciminATiUy ialiercced AO in ;* 
subset <tf fclndred* wtth ^tiiiJial AD C-FAl >) (Van Duijn, 1% J. Nemo). Ncuromrg. 
Psychiatry 6D:478-4lj«i (iocdert cf aL in: lUMohn\*wn&G*Hfa*nu\*«f 
NeurotofticalDigeaftft, Second editicuuB\^nTOi^>-.ttdjiCTmTiii, eds. pp. 613-628; 
Sc-ito, 1597, Science 275:630431}. In addition, the a -«IUe of ih* ^lipoprotein. K 
(APOE) gfijic has lieea showa to be a genetic risk factor for Au (Se&oe, iSW, Science 
275;63CH>31). Howc-voi, all ofttoiaiown KA» wiuMuin* accoutd foHcss riisn 5% of 
atltaod patients, silicotic TOjarity «f Al> cukes* ire spurailk ajid there is onfy mwicRt 
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evidence m suppivt of Sunilial blistering (f(«my y i Proc. Nad. Acad. Sci USA 

Despite this frcacrogznisity, «)mmori factors may be ui wl ved in the 
p&(huj§praLK ofboth toccBfacy and spor&dit AD. These facfore may promote the 
fmuialwiior A deposits cud NHTs, jut well as fee massive dcgcmnHon o r n^iroiisni 
refected regions ofrfl AD brain* (Mcmstt*JJo6&rad ct ak, UW hr . The Mol e cular ' 
aad.CjClKtfc Ha*i?> of Neurological Dr&ea^. ScowkI orlifion, ftuLltrworffa Hciucmumi, 
eds. pp, 5N1.-6'0(>)_ Jf has beta sii££cstcd that tGc ahnumwd processing or induction of 
A and pUcrtie furnuitjoij arc pivotal events in the pathogenesis ofthe diRtase 
(5SoJicuncr el *L, 1996, JvJatnrc Med. 2;86*-H'?ll; Mfdlson 31,1992, JNraimnc. 1 2:370- 
3*9). Further moi^ a&gccgatod, but not inanomeric species of A a re hypothesized to 
indTO [fit; dvslimction jwd death ofiicunnic in vtovbya ruigc otmoehairiaritt 
(Bustifclio ct sk* Neuron. f4:S79-8&8- Thomas cc sif., 1 0%, Nulure 380: 16W71 ; 
Belli ctal., lSW t Oisl[ "/"/:SS 7-827). Il Los bean bypofhcnKcd foul AD binii) 
which liavc KCCLiniulaCkujb' uf uuuteKrtJS A -rich senile plumes (SPs) uoivri of* 
elevated oxidative stress, cftstapj rellecOvc of an inflammatory reaction (Hcnriey a at 
1994. Pnoe, N*lk Aciid. S5ci. USA 9l:327lM274). Kurtherniore, it has been jested 
that oxidant stress may bs uf ruusiiudal knportaiffic in die padiugoiesis of ATJ and that 
ibcpwcUiction uf reactive oxy&cn species (kOS) in Lhe brain leads to lipid peroxidation 
and neuronal d^eucralioii in AD ((iot>. ct *|, I 994, Proc. NatL Axaul. Rci. TJSA 
91:3270-3274). 

AfeliougLi than hew been riiudi specirtation dial SOS' may play an 
itnpmiAirt Hole ill AD % fficrt h»vc been few data ixi support of this- hypothesis. KfTerfa to 
elucidate the role of lipid paoxulatiim arid luidiiul stress ifj viiv> Have bt^i Iwiirncrcd 
by die paucity oiVoJwIiluyu^Tifjlafivesjiolwuiarnvarka^ Cunently available 
molecular rosutan have been oriiiaikxl value due (o their chanted iastaWKiy at their 
lack, ofsowti vify nr spralidLy (Gulteridgc and Harwell, 1990, Trends Kioctam. Sci. 
15:129-130.^). 

The few studies vrtiicii 1m been reported thu& Tar of lipid peroxidation 
in tlic AD brain have provided evidence for increased lipid peroxidation by measuring, 
levds of fhinfiaiW&iric acid reactive subcfc/iccs (IB ARS) {SuWjafio a al., 1^0, 1 
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NciawIkjil 55:342-345; Falmci anilBum^ [994,Bma Jlc&, 645 : 33 8-342; Lrtvsll et 
id., 1995, N&uroJugy 4$:* W-l 60f ; Bidnzs uud Leon, 1?94 % Ncuroch. Rjfii?. 19: 1 131 
1137). However, the validity uf thin juetiiod is limited bcr^se it metres other 
aJdcbyiJc? conjugated u> TBARS, a* tf<d) as Jioii-lipi d nested cluumoft&iis. Koccnf ly> 
£wu separate j>rou f iK ofiovesti^tors taeieporfed no difTerttiL^ ill tlic fowl of THARS 
arid lipid hydiiupejoxciiesm AL> versus cmitroJ brsnm; (Lycaset aJ„ vmj. 
Tfeiuoehem. 68:2061-206!* HaynoUI., f l >06, Life Sci. 59:537-544), 
Tiinininohiatoclieaiccal data suggest fhc presence in AD brain of stall lb by-products of 
lipid peroxidation (MonJbnc ct al_, 10^ T. Tfciuopatii. Espcc. Neurol. 56:366-871; 
Sayrc ec al„ 1997, J*. NfcunicW 65:2092^2097). While increased levels of 4- 
hydipxynoncojil in poKl-rru>rlern CSV of AD pafidit has been rrpi*rL«l, jio sncli 
quantoivis dutn are uvjuhibte I<jj- (Lis compound u> Al J bains (LuvidI ct al, 1 997, 
NeurobioL Ajjin^ I 8:457-461), 

Thus, Ihert; is an unmet uccrf in the art Tor uuitipositions and methods 
rel flCing to moJeciiJai' mattes of oxidant strewn or lipid peroxidation in a muumial for 
uhc in (he diagnosis, Treatment mid development oflherapcutics for disease* whtch 
manifest oxidant Stress, suoh w A lyJiei™«- , & di^aae. 'llic pirscuf invmlieoi fliccls 
these needs- 
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BK1BF SUMMARY OF TTIE IN VUNIION 
The invention i clams fn a utelW i>f measuring tic level oflipid 
peroxidation in a marai**! ftuffn-rcfcd orhtvinji an oxidant, secern Kyndioctie oi disease 
Tin?, method comprises fi) rAtaming a firsi sample of a tissue i>r hody ihdd from the 
nurtimai; b) assessing ilie level of m JKupro&tane molcouiar marker lor lipid 
peroxidation present, hi the firat sample; and, c} comparing lire levci of the isoproBliine 
molecular raaifaa prawn l in the first samplo with the level Df Ulc isoprosfcpc molecular 
niaifccr presens in a second sample of a (issue, or horfy fluid nhudtied hum an otherwise 
identical mammal which is afRitf ed with an o*irf»ni aires* syndrome or tfiKea&e, 
wtarefo an elevated JcvcJ of Iheknprotfaiie./Boiccutar marker in the first sample 
relative to the level, of fhcisopiisiane uiolcailfu: marker in ihe second sample is 
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indicative of an elevated lewf of lipid pennidation in thoiuaimnHl, Iheneby indicating 
Lhe presence of an oxidant stress syndrome or disease (n : thc mammal. 

In one aRpocl, Ihc roeihod farther coinpriftcs after a) mid priur to bj 
JSOntfm* from (he first sample llfc isopiostaiic molecular marker. 

Tn another aspect, tlic. dmtcd level oflrpid peroxidation comprise ah 
elevated level of a reactive oxygen spor.ies (UOS). 

. In yet another abject, the. deeded level of lipid jiaoriclxtiiui cumpriscs 
kit clcviiial level of inflaaiuudiott. 

in 0]«j embodiment, Che elevated tevclof inflaiiTinafion turriyriscs 
1 0 elevated c yolocft-ygciwrtc. (iXK) acti vi (y. 

In yet a furikwr aspeel, (Ik oxit&nr sticsh di^ase is Alzheimer'* cubml 
Tn mother aspect, the teopmfssno mciluimhxr marker is scJckIuL from Ihe 
# uu P coofiis«ing of iPiVllL, jm Ja -V] »id «, 1 - 
Tn uti additional iisneU, tlto tissue is brum Lisi-utf. 

tnie eiiihodiJiient, (he brain tissue iu selected fewu tlic #.oup 
conaiKlingiifbfain Jtatfal pole tissue aud burin len-jpuial pole tissue. 

Tn another anbodimciit. Hie IkkIy fluid is selected from flic #;oiip 
ooittisjjjig of cerebrospinal fluid (CSP), plaint: aud urine. 

The invciitioii uJeo jeJateK fa a inelhod of diagnosing an oxidant stra* 
sjmdmnie. ox disease in » minimi. Thcrrielhwd comprises a) ohtauzn^ a fast sample 
of a tissnc orborfy fluid nrrm /he numimiO; b) assessing tJic fcvel of (be iseprosone 
Jttoteoitej- maimer pTCKcnL m Ihe firxl Maniple; and, e) comparing tlic level of tlic 
iropiwtanemolcwdiiT mariwr present in toe fast saiytplc with Hie level ofthe 
isosxratwnc molecular marker present in a second Kunple iif a tisnic or body fluid 
ohftinnH ftum an nLhcrwee identical mammal tvta'di iw nt* afflicted with the oxidant 
stress syndrome OT disease, wherein an eJwatcrf level nf the jguprostanc xnoleodor 
marker in the fin* saaipie. relative to tlic level of *hc iwjprci«Caiie molcculcr marker in 
flic second sample, is indicative of an elevated Icrol <if lipid peroxidation in lhe 
mmm-usl, whereby flie oxidant «a*ss syndrome «• Hi^e is diagnosed in Che uainmaL 

Tn one aspect, the method Jiirther crxmprises after a) and before I) 
isolating from the Jicsf sample. tlic isop j wmmumf Secular maikci. 
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Aim included in lh« invention is a mcdioo" of lucasming fhe fcv^ olm 
iioprosmncnrnlceular marker Ibr lipid piaoxMafoa 1q Afluuranal mupccfedof having 
jii midanf syndrome or dtaue. The method c^pri,** a) ubfcuuii* a sample of 
i ferae i>r body fluid from themammal; b) ^ from dm *uuule Qsc rsoprosfe™ 
rttD3eculariiULkQi C>>' qeinga mui fipicfa ulvwii «lr,icLioumetliod; c) unying dm 
ifiBpmfitaciemokciUi«iT^«T from b); and, <l) ^uautifyins ihc level of the jsaprarfaaft 
fliolecidar marker. 

In one axnoct, the uHHayiua oniipiises uajii^ a gas cJjiximatography/mass 
spccttonicrry n^uy n.etnml wliich comprises a s^'j^Ji&ttc IiohwIo^uk uuprtshuic 
amcM, and forth* wfcerem the qiiaiitifyiog is perform™! usiny peak «ea or peak 
height ratios. 

In another aspect, die oxidant «irc^ disease is Alstecaicrs disease. 
Ill yet arviftiicr aRpnet, the wiqwoHtane muliwubtr marker IS sefceied from 
(he group coiMiBthigof iPr^-1T/ > iPF 2B -VI ud S.H-to-iPPifl-VL. 

In an additional aspect, die tissue is brain Lii&ur, 
lii one embodiment, ffxe bruin tissue is b-eleitod Xftwi ttc gpviup 
aiiBSiitoiBoTb/aiD fronkfpole tissue md brain temporal pole flaw* 

In imnther aspect, the body fluid te seated firrm the group consisting of 
cerebrospinal fluid (CSfy ptoania * n d urine. 

The invent™ further relates to a Jiie-Thod of identifying acbjnpoimrf 
usoftil lor the IxcsdTiieriL uf Al Crimes 'a disease in a ixwimuf. The method caropri» a) 
measuring Ujc level or an isoprustoe tmHmhi matter for lipid peroxidation in cilhcr 
4 Kaniple of a LiKsuc ot Iwdy fluid obtained firoin g fnvtt nrniranal juior To aoWiiiRferinfc 
(be unnnound, or, in a sample of a tissue or body fluid c*ta™d Jxooi an otjierwm 
identical second tasamaal wiikdi is aot to be adixnnisfcred (he compound; b) 
arimini«fcriii B the cornpiiunl u> fa JIusi jiwmmal; o) thereafter measuring *c levd of 
the iBopixtKianrs molecular mafte/ in a tissue or body fluid obbu'jttd from tlio fiirf 
niKiimi»J; a».l>d} ainpartng the level of the isopnjsicute molecular madcer ii»«KturBd in 
ft) with fta level unite isoprostone molecular marker mealed jji a), wJvrdn when die. 
30 level of five isopraKtaae molecular marker mcwmal m c} is jeduccci relative lo the level 
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nf die i wmmsfanti mokcubr marker mt&i*usd ill a), a cctioptwid usctal for the 
treatment of Alxhci [tier's diueuue in a mammal is Mcrrfitjcd. • 

In otieospccr, ths isoprotfanu muletular marker oflipid peroxidation if? 
aofeocfi frrmi Hid group crn™^ iPF^-QI, iVF^ VI and », WwiPl^-VI. 

In aiierfhcf aspect, the tissue is begin H wtuc Hctoed from tlie gjoiip 
ccmaii-fiiig of brain fioatal pole tissue and bmin teniipnral pnlo itixue. 

In another aspect, the l»dy fluid in selected Jrom the gionp crosuting of 
tercbiospiaal fluid (CSJPX plasm? *nd mine. 

The imraifion eJro leudes Co ;i method of ideating jsn effective 
mount of a rampoinid useful fur the treatment o** Alzheimer' h di^a*. i„ a mammal 
The method campriws a) njesteuriaft the. level of an impiraiano molecular marker for 
lyid peroxidation in either ft sample of a tissue or Wly fluid obtained from 3 first 
™ Bl prior to a<l™»^t5rja 6 the compound, or, in a sample of a We or body tinirf 
obtained from an ottcrcisc identical scroiri mammal wbicfc it not to be aduiirnWed 
IS the compaaad; bj 3doits)is(c-xj;ig to flic first mamma] at, amount of the- crwpcnmd; d) 
thorafcr mcanring fce level of the ^pi^tane iiiotecidar mUrcr m a hW or body 
flukf obtained Ami fho find mamniJ; and, d) comparing the fevtf of A» inprDsane 
mofewfar ouofocr manned in *) wiLh the level of the bopwlro nmlrcukr matte 
measured ill a), whmm when (he level nrthe wmrostaoc motaahr ranker measui ed 
2U in oj ia nxfwod native ro the level of the isoprosfanc molecular motor tneaenmi in 
x), ua effeutive amount of a uiw.pouud u^ihl for the treatment of Aimer's discos 
in u main mat in identified. 

The invention also includes » mcmml of delenmiiiAf. the orxinul 
L-unoc.triitioE! »1 a compound useful for the tixstW of AUheiiuer's disease, I he 
25 method curnpr uns uiuiutorine Q» leml of an isoFostaneTi^l^kr maker far lipid 
peroxidation in a scries of iimuucLais aclmiiUBCOTd f he compound at a scries of 
cMiceattaiiotts ofcompound, wherein the <mi»BLj&fio« uf the compound which «s«Jtb 
m maxima] reduction of the level of the nopm^ molecular matter hi one nr more 
of the series of inanimate, whkh concentration i« not Wlo Hie onnunals, a* the 
optimal cojiceiuration. 
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Also iaciutfed is x method of defefiiuning fhr, optimal dosage ftcqnaicy 
of a curtipouod useihl for the trctdmenl of Alzheimer** /fac&st. T5ie lUeShotf 
comprising innniLonnj* the level of an isopmRtgnc molecular marker for lipid 
peroxidation in a scries of maraiuais aoVrimHiercd iht compound at a aeries of dosage 
5 frequencies, wherein the dosage frequently n f the compound whwh ruKulfe in maxim id 
reduction of £he level of the. isopmstauo molecular ma* ker in one- nr more ul" (he scries 
of munm&fe, which dosage ijst not toxic io Ihe Aiammals, is the optimal dusage 
frequency. 

In. one akperi, [he- cumpound is au sndtixidaril compound. 

10 In aiiwfber aspect, Che. eom|JOUH/1 i« aa> ssriu4rtflaomuiai;y compound, 

whcicin the compound is adtruniircwd at fi wrics of iaMc&Litralions effective to inhibit 
the activity of x cyclooxy^cnasc (COX) cffw-yiiniin a mammal- 

The invention futrtber Tcf&fcr lo ii method of id ratifying a coiupouixl 
usetUJ tor rcdudaig (he level of an isopmirfitne molecular marker fin- lipid peitfxidafion 

15 io nmtmpteuf a tissue or body fluitf nbtumed from a flmmsrmmal. Theinctfwl 
comprises ii) measurii*£ the level of Che i&0pro5(aJlC inotccuhir marker ill cj&er k 
tiurnple of a tissue OC body fluid obtained Horn (ho firat mammkl prior to ^miuisleriug 
Liu; curnpio utid, ox, in ;± simple of a tissue- or body fbh* ohlaured from JM otherwise 
identical second inwmnal which is not to be adiiiiniRtcrcd Ihe coiupou»d; b) 

1i\ administering tlao compound la the Cirsl mauuiuJ; c) (hereafter measuring Ihe level of 
the isoprostanc molecular uuuiter m & tbsPQftv S>ody fluEd sampCr* obtained Irom the 
iU'5f maimiud; di) currLpiu'iug. (bo leveJ of the iaq«x>s£atLe. molecular murta mcius«red in 
o) wifh the IcyeJ bJ" the isoprostarjc mo(ccd&r m writer inniasiircd in a), wherein when the 
IevcI of the kqjraKtaue molecular marta mensural iii c) is rcdtKi.il relative- to ihe level 

25 of the isoiwriHCKqii rnoJecntoi marker measured in a), a comj>omid uneM for icducinj> 
the level of mi ianprnslnut; molecular jnaticcr in it mammai Is identified. 

In <ute aspect the compound in prettul io. an mnciuni el'fceTivc b inhibit 
The % nr.ivity of a cyclooxygenasc caizymo in fhuhraiu icfcsuc of the TCLananiPl. 

hi another aspect, the compound is present in an amount cftbdiveto 

30 reduce rfje level ci f a leactivc ox),^! species ii i (lie brain tissue o f (he cnauimal . 
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Iu/fc* another aicpcci, tbcisopfofitilivcrnnlocjjlitr marker of lipid 
peroxidation lb ^c-fo^L^LL from die fcioup coiisininiu, ofiPlJ^.II-^iPP^Vl and Wl-iw- 
iPl^-VL 

AIko hieJiKScd is a kit far ctiagpuising Alzheimer's disease. »> u jiuuiunal. 
5 'Hie- kif comprises a} a sample container for catryrcig a tissue <jr batty fluid sample fhven 
the mammal; b) a solution for use in cxlraiclian of aaiRopmstKrie mok&uJar. nw-Vcjr for 
lipid peroxidation from the tissue or body fluid sample nhliriTK»l from fUe-maimmd; c) 
<i negative control sohition of the isooxostarcc- mofctudur marker oflipid pamiduliuii 
pusfieril at a CQncanrf.mtitin of about utoconccntirttiim of (he isoprosCanc molecular 

1 0 .uiacJcci present in a Iikshc or body fluid sample ofa mammal which i« not afllittted with 
Alzheimer's dianixe; d) a positive control solution tlie icopaostaiicmijltculai jcwarJccr 
Df lipid pcrn>eidalu>u picscnt At 31 conccnCnatioii of about rte trcTiiccn (ration uf tile 
isapnwtiiowi molecular Jliajfrcr in 51 tissue or budy llllid smnple of a ni animal Wnic-b ift 
nffliuJed with Alzheimer's disease c) mi antibody directed ti^uirifit an isopioetane 

1 5 riswicLular enajker for lipid ptsro xididion; and , t) aji »ijdrucliunal material. 

ihaitfjcr included ia a kit for measuring iht levei of au iBoprojihtue 
iTial«adat maiJccr tor fipirt pemxidulion iu a tissue or budy fluid sample obtained from 
n rtiaiurtial. The kit comprises y) <i sample container for carrying a tissue or body Iliad 
sample iVom tll£> mammal; b) a eolation for use in cxfoidion of All iRnpmstane 

20 BMlecnlai marker i>r lipid penmdstcon ftwn the tissue, or body flmd sample obtained 
fiona thomamrntd; c) a jjegativc control solution uf (lie. isopiiwtsmc nuilecnlar marker 
of lipid peroxidation present at a coiiMntralmri of abonf.thc oancentratLou of the 
isoprosrauc moluculai uiarkci present in » tissue or botfy ffnwl sample of a maimnid 
whirtli is w>f afflicted with Alzlwiincr/s di Reuse; d) a positive* wmtrol solution of the 

25 isop wfanc wo lecular Jjiaxkci' of lipid pcroxidiitio n present af a ciHicentrati on ci faJbu u( 
tho cfMicLiilrutioti of tlic isojuo«f;tnc7noiei:is]kU- cuaitrcr m a tisuue. ox booV fluid unmplo 
ftf « m animal which is ufflittfxrd willi Alxlieimer'i di scabs; c) aa atKilmt^ directed 
flgrinxt&ii )£fOpfostaiicmoleeijlurMarUt*i'fof lipid [>anAidalii>n; an<J, f) xn inrfrnctionAl 
in»fci-ml. 

30 
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BRIEF DESCRIPTION OKTHK nn.lA.WJ.NGS 
TIk foregoing sunuuaiy, as w?lf &■? die- fallowing dcloiled description ol* 
the invention, wilt he better understood when read m conjunct ion v/ith tlic. appended 
drawings* 

Fig"™ t ik a ^i^jjj dcpiuijjg levds of tlic isopiostaiic iPV^-TII in tts&ue. 
samples obtained frrou (fobKUiiftoufsd polcornmrria) uonLitils (C), Alzheimer* * 
rfiROHKcXAl")), VjirkinHiiTi^dwi^pTj) aridSdifcujpa«nia (SCaiJ.pAtiCBfs: The Jevds 
of iFF^U anc. expressed in picograras pnr grain of wc* iiame Ktunplc. 

Fifittre. 2 Is u graph depicting Levels of flic isopitutow EPF^-VI in 
tissue samples obfciinod from tlic frail ftrsnl»l pole ufnui-inal cujjCiuIs (C), Atebcmier'ji 
di«w&(A 13X ftiHcinisairK ilinmc (PD) arid SdwupJiienia (SOUL) patients. The level* 
ufjPFisa-VI we fa^ress^ in pieograuu per gnun.of wci tiMc fwmpfe. 

Figure 5 is a ^apli liejriufoij* Hi© cotreladon betweon the fevdrt i>f the 
isw M iosUuca iPF a . r m ftfidiPF 7) ,-Vi in (issue samples obtained fiwn Ihehram frontal 
15 polo of Africaner's diBGwc(Ar>)]rcrtiitt£*. Thelcvelb uJ'Llitf isoprosfancs sic 
Cttpa'KPwl in pzcogrjnnff per fc^im ofwel tiKKiie istniplt;. 

Figure 4 is a fcruph dotting levels of il.n ^-jP^-VT in CSF 
otaund fonn Kvmg famm patients wich a probable (ADpr) or possible (A Upo) 
<lu^TORi» of A 13. .Control groups include paLieufe Willi Mikl Cognitive VTYTpaimaraif 
(MCJ^Tronfa] Dcmcnlia fPD) and healthy a^tvmatcfjed noirtjml (Ciwi) patieiKs. TJlc 
level* of the iasuTUiilutic are expressed in.picogfams per niilKKter. 

Fifiure 5 L* a graph depfctrng levels of 8,1 2-fetj-iPF^-Vl in urine, 
nbbinod from hvinghuiiiin patients witfi a pwbabie (AEpio.) or |MfiRihlc<AI)pofi.} 
iKxgimnR of AO. flnnfrol group* include ptdicELl* with Mcltf Cognitive liqiaintieflt 
(MOT), Fnmfal JJewterilia (FT)) tmd healthy nge-nttfebed ootjItoI (On) pefcuCs. The 
lcvcl« nf tlic iMipnwiurw aifc expressed in nanograms pcruiilh' filer. 

Figure G is a graph tfcpfctmg Iwnrfs ofR, 1 2-f,wj-(PP 2ft VI in plasma 
obtained tram Jiving human patient? with & probable (ADpio.) or protxi We (ADppc) 
diagnosis of AD. Confro* swipe include pa£i en is with Mild Conrad ve ImpaLrni&at 
(MUj, froitaJ Dementia (l-"i>) srid healthy a&twuarehed control (Con)patwote. The 
Jcvd(> nf Lhc wtHiroRume ore esprLased iii pico^ims pa* milHli<cr. 
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Figure 7, comprising Kigaren 7A, 7B, and 7C is « seric* nf farjjuilac 
depicting the chemical stmciuTc uf the isupiustaiws Lj^-JJf, iPF?„-VI aod 8,V-M.?*- 
iJ'F^-VT, ncKfjtjL-fively. 

DKl'AlLKT) DESCRIPTION OF THti YNVCNTION 
* llic pTCKcni invtuifiori relates to QQinpraniioiifi and mcth ikIs u&e rul in ihc- 

nssrcsapcm of Lhc levri ul'lipid ptauxidaftou m a mammal. An enhanced level of lipid 
poiroridatinii in a rauuwial is a useful iudicatidn oJlhe presence of *n oxidant stress 
syrofminn or disuse, such as Alzheimer's di^cuse. Sudi six enhanced level of lipid 
pcOTufofrcm may result from any one of wsveml ftctois, inoliKtin^ by way of example 
10 fnful noi Ky lirnitaii'oii, an c-lovatctj level of u inactive oxygon species (ROS), Jin elevated 
level of inflammation, anil an elevated level of wnwhrnt sires*. 

The method* and tuitt positions of Ihe invention employ a class of 
molecules termed inupiusliines ys molcsuJar markers oHipid peroxidation, 
lsopto^micfl (i"P) are prostaglandin (F<j| lKOTiien, Chat Ate pieduccd bv free radical 
J 5 attack on *ir<chidnnic acid <rf s/te i]i mcmbmie phuapliolipids (Woitow ef a]., ] J. 
Biol. Clicm. 2fifi:4l 6 1 -4LG9). Tlicy otfex advances over conventional indices of lipid 
pcro*irUtirm. 

For example* UiGimtmri li> lipid hyiirojwmxides, which rapidly 
decompose, isoprostaneFi arc chemically stable eJloVpradiulK of lipid panviciatiCHi, that 

20 are released by pltosphnlipRHCH, circulate in plasma and are exurttfed in urine (Awocf nr. 
bL, S993, J- Biul. Chan. 'io'S:41 63-4169). White isomer* «f prosfa^ndi*^ 
feuttuLricnrs; and cpaxycko^iriEmiic acids may bp Sinned in (his manner, aTCenticui futs 
been focused on isotrtctft oFFOF j , the Fa improves {F? -iP s). 

The present invention reJatce to Bpccificuijdyeiisitiveinisfiajdsfor 
measuring three di&tmct F^isoprostanes, a-Ow-PCiFa ( uo w kiwn ii* iTFj ,-111.), 
TPFj -I (now £n«nvn as iPF?. -VI) and 3^2-ivo-iPFi -VI as jnofccular maitos of fipid 
penjxidafjoo in vitro iuidw (Trade* cr hI., J. Biol. Chem. 270:9800-yHO&; 
Ptaa-u et aU Proc. Natl Acad. Sci. USA 05:3449-3454; Jtobxch et aU 
VnwilagliiijdiQs 54;H5.V£73- pjato* et<li M J. Biol. Chem. 27T:R9I9-B924; KeiUy 

rfll ci aL, 1996, Ciix;nJition 94:19-25^ Dcicuity el al, 1997, ClreafaJinn 95^492-^4^9). 
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Given the incBharrinn iiT flieir fonTJatiuu aad cicaram;.^ iKyprMtanes reded lipid 
pcmxirlitinai at Ihe (issue si ttnif frtB radical geLimtion or in hody fluid* such as, fa 
c^ainpl^ceaiWpinal fluid (CSF). iPP a -lil (i»e prcviiHiHly bra t ported to be 
clcvcfed m human atltt/osd&rosis plaques, wIictoti Ihc iuopruslaue is Ibimd Jocafcaxi 
5 to mojwcyttfmacirjpiiagw and smooth ™ukUc celly> yjid ia ch ailatittg Sow density 
lipoprotein as wcU a? in Che urine Pm™ hyperthdetf ecoicrijic suljjccU (Pratico ei at., 
LW, .1. CKn..hr/. 100:2027-2034; Rainy .el al., 19% t&cul&tiun 943727(A)). 

'Itic fhn-mih'ori or istipiusCaaeSj which cue stable compounds in can 
be n-Juhly mmnWrt Lhrftugh ji&n-jjjvosivs analytic*! approaches. Tims, these 
10 iTinlmlw we useful motive and specific mo bader maikcri oflbc lovcl of lipid 
peroxi&duin iriamatnmal(Patoia and PilwGerald, 1997, Aitcxiosci, Thronih. Vntx. 
Btol 17:2309 23 L 5; Morrow and Roherls, l^Djeehcm, Pharmacol. St.-f-O). For 
(hesoirosoii^ffici^rcFrauiTivenlUyTi includes specific and sensitive nirfhods for 
measuring the- level nf mnpnarfanea, exemulilled by tluoo specific 1 Viroprafencs, 
15 iPF, -m,irF a -VI suit RJ2-iwMPP a -VI. lthasbcGni>rcvi«uKly reported that i.PW 2 - 
III srawamion is clcvxf cd in atv-erd xyadtames putadvely asaiiciuted oxidant Rrre&s 
m vivo, including cijpiTbiteimwldng and oorousiy lt^crrusioH (Piulico and" Kit7X"iWld, 
l'«*U. ftml. Olieni. 27Jr89l9-B924iRdlly * si, t^Ciiculalioa^ilU-a^Rrillyrt 
ul, I W.CintiiLaioj) 96:3314 332U), tWaiprurioucB are elevated /fi at the site of 
2G their fommtiuTi in human afhwoscleirxic. plaque^ where lipid peroxidation is thought to 
occur in vivo (Ptttieo ct aU W7> J. CKn. Tn v. 1 00:2027-20341. Hoover, utfil the 
intrant invtrtton* it has not .licscn shown thut these three specific- inupros lanes can he 
used La methods nod componfiniifl ireful in the diagnosis, frcatmenL, and development 
oi'ltiMVipeutics Lbr iiaur^cncraLivc dimsases siidfasAUKimcr's disease. 
25 Definitions 

As used herein, each of the following Iuk die meaning associated 
witliicjjitlus section, 

'fhc aiticJcs "» n and 'W 1 are. used herein tn refer lit iine oi to nxmc than 
one (o at least one) of fl^cpinnrnulical abject of the article. By way of wimple, 
30 "an eta jieuf means one element or more than mc <J croenf. 
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As used bcjciD. the torn 'Isoprc^c" mc>m» a fruu Twbual-isitaryaed 
pros^audjji isomer f bnucd fiom aiacludomc v«L Aiitopnrf hu*. iu an isomer of a 
prostagjsiidh. 

As usrd herein, tfie term ^widanUtrvss" means the coiwttpjcnfjcH uC 
fi*«. radical dependent dama^ to prolan*, DMA aad/or lipi-d without Tr^xd to Lhe 
specific radical iavolved or the »bti» pi^Mdsranoc of tte target*. "Oxidant stress 1 ' 
implies radical generation in excess of tlut flitch can l^ipimchnrf (ix^urped with) by 
the HidogtcMKti antioxidant deltas of a manuuaU and iuipfics tiiKui; nr or^m 
dysfunction in the juammai; and ir (bus a potential mechmflin of disced. 

As used hcrcicu mc torn "oxidant stress syndrome or disease" means 
any disease or Byiidium* cither CKuacd f>y oxidant *lr«* or of wJiidi oxidant straw in b 
symptom. Kot example, a neurodegenerative oxidant tlress disease, is 
TieuRidei^ncralivedi^^t; which k either caused by oxidant stress, oi of which oxidant 
Blresfi U u symptom. 

As usedli^Li. £!w teem "lipid peroxidation" nueansdieoanb-equeaceof 
It ee radical ilamay,*; to lipids. 

As used herein, tiic term "isopittsfauc mofeculir manxex for lipid 
peroxidation" means a darartcrc of the process of lipid peroxidation which reacts the 
oc cni rrcilCO of t(XP process in a quantitative numncr. 

As used bcicin, fhc> train ^-catrwait of Alzliemiw 1 *- disease" nwaiw an 
invention of aplOTtwcnlogical or nutritionxl nature «f which the objective i> any 
one- or more of (be foflirwiyi^ arresting „r ntadhig rhtt progress of Alzheimer's 
di«LWL, inducing ife ns^^m, ainnTii «f tui^ Che hlielihuud of its occnncncoor 
recurrence ct>- ul Icvi&r fog any une or imire 0 f its tfynapluijjs. 

A» used herein,, the term "jiuhsCiiiilialJy purified" or "SLilislenluiHy puiV- tt 
nimns tt cmnpaurid, c. fr> & proton nr a lipid whidi had bee.il SCpmtCff nrmi 
^fponent* which imbunlly aeu>rripany il. Typically, a compound Rub&L»nLraUy 
pure when at. lex* 1 0%, mure preferably at W 20%, more preferably tt bsl 50X 
incirejMvfbrably aC tcaxt 60%, mowprefartWy at least 75%, nnrermfcnifaiy at leatf 
HI 9(% »id imtf preferably * louf 99% of (he Lofal jnalmal voJnmc, by wei or dry 
wci«hi, or by riKTle percent or ji,ol6 iTactLon) io a cample is the compound of iiderat. 
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^urily curt be measured by my appropriate method, in tb& case of protraw hy 
ccilurmi chtmiatograpliy, gcJ dectrophoresis i>r TTPLC mudyffis, A compound, ag., 2 
protein, is also suoBtamialfy purified wtan il L& essentially free of naturally as*orialed 
components or when it T» Keparafed frujji flic fl^ivc cotrfanmianis which accompany it 
5 m ils miuml «Cate. fticiudtal within tno meaning of the tenn "i-ubsSautially pure" »» 
used twin i* a compound, sucli as a protein or lipid, whicb in h<jjiiO£tncoiisiy pure, - 
fr>r example, wliem at L?aat 95% ol'tlic total pi:otcin (by volume, by wet or dry wa^it, 
or hy mole perctail in jjjote Ijac*ion} in * earoplc is (he protein or lipid of hitcnarf. 
DescriTjlkm 

111 all of ihc snrachnda ami compositions of the invention described 
lifflrin, the- jnummul can be aoy mammal, and is prcfeuibly u human. The mctfiDifr of 
the- inrcaition can b& performed «icbn on a mammal whidi numi/euls a symptom, or 
symptmrm <if 11K idim( blctra Syitfkunre or disease, <tr em a njuritma] whidl docs not 
mnnifcstasyrnpfwri unsyi upturns of an oxidant sfrD»» HyadTOi/jeor disease, 
Kiirfh ignore, tbe methods of Cite uwaitwn may bLiper/timied on the mammal at any 
sbt^ in ihepuiJ>ie£S£Oft of an oxidant straw Kyaitroine or disease. Adriitmnsdly, (fc& 
methods ol'the invention may b&perfijmied un u jjiamma) suspend of bem£ 
predisposed to an oxidant stress syndrome or disease lb; reasons such a& eavironmcjitfil 
Tiicio/a and genetic factors. 

In nJJ of tficmclhricfe »ml compositions of tlic- invention described 
liAflein, tlic OTudwit jtyndnime or disease is a iicuit>rfcgc!icrative syndrome- ov 
disease sncl) a.^tWcixxmplu, Alzheimer's dis6nsc^Van>iHTXjpiuL<iiera} Sclerosis, 
Dowm^ayndrwn^itndParfcijisoi^fi disease (lowdWfo die Kiibstantia uipx). 
Preferably, f.hc Maunae ix AteJjeijnert disease, 

Alwn, in the methods and compow'CiwiK or the invention described 
liaviu, tbc tissue wcnipli; can be a irssne sample obiaincd frum any type- of finite, and 
the bndy fluid mnple uao be obraincd from xny type oRjody ilnid. 

In tbr-meLhuik of Che. flivcntfoo where ti Hr&t sampie fiojui h first 
mainnuf is compared to a tastoud sample opftrincsri from w otherwise identical second 
30 nwLiuuaJ, the second Kiiojpfc'. is prefcnibly obtaintsrl ftxyrn the same tissue type or body 
Jrui<f fypc x«j Che first jiiimpk*. Pxeiarably, ttw. tissue «aaip}e is obtained fh»n brain 
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tissue. Vrcfcrabiy me body i"biiH ssnnplu is a simple obtained fi-nm the group consisriujs 
of Da-ebrospiiaal fluid (CSK)> pfunu imd utitu>. CSK sauciplc* nf ubuui 100 microliters 
or greater , pfesme samples ofahonl 2 milliliters or greater, mai Diioc samples of about 
5 luiHSlitcre ov tf-cntor arc preferred amounts r>f Rmijjlcs. 
5 TUv Tiitifbtids of the irrrailjoTi can he peiibrmctf as non-invasive. 

methods, whirJi Ttmy he used, foi example, on an mit-paikxru or cKirinri siting b^. • 
TIwrd embodiment are nseiui in convenient screening pLOc-ccfcirca for patients 
suspected of having a oxidant stncsR syndrome or disease, 

The methods of fin? in veriiroj) can aLrc> bsperforaied as invasive 
1 1> methods, which rniuim, for example, a biopsy samp Ic, or a sample o btaiiipd durinj; a 
surreal prw-cchirr.. AIko, the invasive method? myy He itKtal as part of an autopsy 
proccdmc. Id tbeso imlMjdimenfe, the sampfo of a Snout is pixtfcraWy x rompfe ol brain 
tLsstic. Pncferahly, £hc hruiu (issue is a bran dmue sealed iiomflio group consisting 
oi'ln-aii]. hrmtal pole f j fiS ue and bram temporal pole tissue. Brain ti^ue samples having 
15 a maw of aboul u few grams or greater are used in the mctuod» «f £he jtt'eachw. 

Samples of body tUiid snmplann fW hrvasive anfodfricnfe indudc, among others, 
periKiardial fluid, gal] bladder fhiid, other body fluidx at silt* of locaJ oxidant stress. 

Furttimimm, in &\[ of the rtistiiods ami unnipoiafjous ol'fbc invention, 
Che. a-oprostanc molecular marker for* lipid peroxidation ue prelmbly an ifloprnsfant 
20 selected ivom the j>n>up uonusting of lFJ^-TT], iPF^-VI and 8,1 2-tw-JPFa-VI. 

Any of the method* of £be invention aptiuttally, include nftia 
rthtacaingasainplcof fene<irbi>dy llwdiioflitJieinannuJ, jsolatfoj? from Lte sample 
aa isopiostanc molecular nwrler fur lipid pcioxidation. Preiciably* flic ixuprotfauc 
moJcouto marker is an isoniostane sdccCcd from £h» group coirastm ft of iTF^-l 1 1, 
25 iPF^-Vl and 8,12-/wm HT^ -VT. The xsoprostencnni (ocular marker can hv isolated 
fmm fhc jwmiple hy any mctl>od blown £o Lhc ddUcd art»»i fijr isolating a 
IM-nsi/iglamliT. Tnoteiile (Sco, for wainpLe, p iaf iVo et al„ 1 [MS, J. Biol. Owm. 
270:'>RflO-%OS and I'ratico ci al., 1 TOR, Ptuc. Natl >Ac3d. Sci. USA 95:34*M454). 

Such methods include by way of cjumtpje^ and ru>t hy luniraiion, 
30 pnn'ficuticm jjlfithods snrA as wjlvml ejctcuttioiis, solid phuse ejLlracti'oa% 

chTomaa^iphicmcthodR, ilini-kycr chroauMug/opliy jnolluick, o&nti-i%*dioti and 
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sediuuu&tfea methods, among oft m An rasniplr.of an isolation tncfluxi k described 
herein in tlw Kxaniples. 

FuttftwmoKvUtcmechods oi'thc mvcjjtinn can, uptwuany, incliKte 
isolating & BubsCantially put isoprodaiw mafceufer marker uhing any of flic jmJwcIh 
and rcdmiijiMa kouwi) to the skilled artisan ordcsccihcd herein Tor isolating a 
imwlaulandi j i u lolecnle. 

Alt oi'thc methods of tfit invention ateo include cithor »wc!win« Ihe 
level or, iramring, assaying or quantifying Che level or Art isoprosfaucmulcsulnr 
marker ton ^prid peruxidrfion in a fam o* body mud sairplc obtained Ihmi a manniuL 
Technique* ami methods for asycKaijjg, laeamring, asssaying or quanXifyjjig a 
proband™ molecule art knowa to flic sfalicd artis&n. Such nicLhods irw.fn.de> fbr 
fcwnple, nitlhocfe for awttssiu&or uaULltiiyiu E foe level of im^a^andins. Such 
mcLhndw arc dssuitad, for example, in Lssvson ct *l. (I J. Biol. Oiern., :474p5} 
2444 1-24444). These methods iacjtadc* by way nfexampJe, and not by ibnSlidion, 
QimtitaUvoaiid scani-quAnliCativcmcCKuiJt: auii iKduwm&T%>h\c methods 
ijiclndingtlmilayct- cbroniiikigraphy, h>w, medium, and higb px^irehtiuM 
diromatography method, maw ^nmieky mechods, &as ohconi^rapby juctfwcfe, 

cluioiiiatogtaphs^^ qicctramuty mediod*, and inmmnotogical methods. An 
example of asBWuin^ Lh* levd tl fan iKoptusbue molecule rnaifceHn a tissue or hoily 
ihiid sample is dc*feriri<x] herein in Lhe Examples. 

The mvcutumalso fcueompaesc? the nac uf phaaEiaceuticid tDmpoaitiojas 
«r *ti appnmriate compound to practice tlwinctfioLb: of the invention, fhc cmupositimis 
wnnpri&ing an ajjpropmto compound md a plmmiitoeiiliLally-occcirfafilc carrier. The 
compound may be, by way of exampkaud not l>y Ifcntaliun, an antioxidant compound 
or an a*>Li^nnarnrriatory compoirjKf. 

A* used hewin. to* term >£^:ml^a^uLit□)Iy-aeccpUl>^cca^rit^ ,, means a 
chemical composition wfir which :m >ippnrpriuLe eumpouod nuy be combined *w£ 
which, following the fioniJnnjrirm, nan he nxed to admiLiicfa: the appropriate compound 
Co a mammal 
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T>je pteu-roacciitical ctmipoftftjGns nscfat for practicing tho rnvcritioQ 
RKiy be mjministcrcd to rlcKvCT a dose of iwm abnut { n&aogtfttu per folognun of bocly 
wei^u per day and about 100 grams pea* ki lo^rum ofbody weight per day. 

PtouwjwstfkiiJ cortipositow tUzl afe\iscfu/in fl>e. methods of (lie 
invention may bo administered systcnrically in oral solid fonnulidions, ophthalmic, 
suppository, acr*isr>f 7 topical or other ricnikr foicmilatjoiiK- In addition to the 
appropriate compound, sik* ijltfimrnceulicid ccfoposilujns tnay contain 
i>luvnnaccuticai]y-accc|^a>i1c. carriers and other ingredients knenw to enhance and 
facilitate dru£ admii^rxrion. Other possible ftinjmiatioAs, such jm nmioparfirfa, 
liposomes, rbsealod ciyf.brneytcH, And iuunmw Logically bused system* may also be 
wed to administer an Kppmpriate compound aceojdiu& To the methods of the mvenlHin. 

The itwaitimi includes a mtfriml of measuring the level of lipid 
per uxidacioji b) a mammal suspeotnrl of having an oxidant stress syntooniccir disease. 

The method MmpriHCR uhlaiuicig, a firaf Rumple of a tissue or body fluid 
from the mammal, assessing the level of an LEopmcKiCaiie inoiccubir mar>jer tor fim'd 
peroxidation present Id tbc fn*f. rtmnpte, and coumariri[> (he level of the isoprosfum; 
molccufor iTourker present in Hie firftl sample- wi(li Ihe level of the iRoprostanc molecular 
maitar in a. Heunid sample of ji tiuKue of body fluid obtained #om m oihi\rwjsc 
identical nwmimal TwN'ch iimnl afflicted with the oxidant 'Mew syndrome or discfls*. 
'I "he second sample of a tissue or body fluid cm be obtained fkim tlic sanoo nr u 
different type o £ tissue or body fluid ss the fi rat ^amplc- 
lu referred anbodinicm\ die second sample is of the same tissue type 
or budy fluid type t* in the. first sample, Preferably, tho find and second KampJc of 
body lluid at* ccrchraspinal ibid. Abo, in smother pusfgrrefd wnbodimcnl, Hie fuse mil 
»coond sample of a fij*ur. arc both bwin titeaie. ficfcrably, Oie-braiD fene is a tissue 
sisiecled ivom the- {$raup coxisistinp. of Inam frontal pnlc li»Kue afld brain Itfniporal prilii 
lisjtte. 

hi arioCiief cnibodinnsnl, die scconrl sur/rpie of a tissue or body fluid is a 
ri&tnple of a tissue ot body fluio* obtiriitcd Irom a mammal, wiiorciji the iinsiic or body 
fluid r& not typically afTecled by an oxidant sdess R>ni£ir«Tno or diswsne. For cxxmple, 
in the c^tw of Ahdieiiufii^s disease, CJie sweonrf samplu«f a tissue may be a satHple of 
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brain cejtbclhim (iaame, since the ccrchuikto is lypicalty noi affected by Alzheimer** 
disease, 

The level of the iiiflrpimHfaue molecular marker present in tiie. second 
snmpleij> preferably assessed by flic mine method used in assessing tha level of the 
5 iaopfWKfaTitr. molecular m ai-kcr in the first sampfc, Tn comparing the level of the 

ijtoprusCeme molecular, murker in the first sample wilh Lite level ifi tfjc fcecund SH]i]i levari 
eltvaied kvcloffhciixjprusCaiie.ftioleciiUvmiirltei itithcIiLTStsainiiltTt;}ativc. tn the 
JtiVCl Of tile mprtMCaTic. molecular ensufcer in Lb c second sample is indicative of uri 
elevated I eve* of lipid pcioiddfltirjn in ihe mammal. lakeii as aa indication of! 

1 0 The presence n f oxidant stress synrfmine or disease in (he. ti i aromal. Jtof mdi Tlic 
dcvEited level is u level fbne i« af. leaxi about 20 % gjualfir llrau (lie levef of the 
isnpnmLxne niokculiU 1 marker in fhcsecOfld sample. 

The clcvaled level of lipid peroxidation which is dctocrfed by die. mncfJwd 
tif (lie invention may arise from (lie. presence of any ouc or more of several factoid Tel 
1 5 uiie embodiment, die eievated level of fipirf peroxidation arises ftum the preaiau-* of an 
elevated level «f a reactive oxygen spocies in a tissue or body fluid of the mammal. 

5n anoUier embodiment^ (lie elevated level oflipid peroxidation Arises 
from the presence of ucl elevated love* of inflnrri maticai in a tirade or body fluid of the 
fnajronsd. Preferably, ihc elevated level oririJlammadon it> the result of mi elevated 
20 levcf of a cy clouxy^eriase {CO X) enzyme activity , 

The invention includes a mefnoit of diagnosing m oxidant ama* 
eyntinmie oi disease in a mammal. The method comprises nicttKuriTn* die. level oflipid 
peroxiikliou in Jhc mammd. An elevated Icvcf oflipid peroxkbtfion in (he ni Brumal is 
indicative uf Lite presence of an oxidant stress syntbocne or disease,, since a sjqnpLom of 
25 »ii ii xidunt sh ess syncbom c or disease is tiio presence o f an ef ovttfed level of a KOS in a 
tismueoi body llntd of tfct mammal, and this elevated level of a ROS causes increase 
in the level oflipid peruxidediuji in (he tisane oi bady fluid offtie ruammal. 

In thiK method, a find sample of a (issue or tindy fluid is oWaiaied from 
the mammal. The level of an wofnostanc molecular martara' present tn the fm>l aampje 
30 i s tiicN assessed by any «P mrfl rods or tcefTin* ques described hcrta a oi' kno vvta to the 
akilled artisan, llv^ Icvd of die uioprostanemolecuiar maimer rtrcaent in the Ri^t 
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naiuple is then compared with foe level of the wqmwUme mulwuhtf marker present in 
n second sanvpje of a liKKue or body fluid obtained from un uChenvisc identical mammal 
wliich is ru>t afflicted with the oxidant samw Ryndmme or disease being diagjiused. 

Vrcferably, the second sampfo of a tissue or body fluid iH obtained fram 
5 an otfi a-wise idesiCicAi crwmtrw I ivhi>.h i* nm" afflicted with »ny i« ULuii stress syndroms 
or disca&e. Hie level of the isnpnwlene molecular mad< of present in the second sample 
of a (issue or body fluid ia prcfertibly assessed by fhc Harm; cuefJiod used in assessing 
the level of foe isoproaten enrol ocular fllfflfccr in flic first Kiinple. 

hi comparing lite levels, m elevated level of flic isopwKtaTie molecular 

10 KKiiUei" iu the- & Kt .lamp le relative to the to vd i>f Ihe iaopiostanc ittolecular xciarka' in 
the second sample in indicative of an elevated level of lipid peroxidation iu tlic 
mammal. This is. taken as a positive cfiaj^i««& for the piwOTJc of (he oxidant stira 
_ syndnnne or disease in th-omxinmaL An elevated level Sk it level which is at least 
abuul 20% # eaifcT tax die ievel of (tie isoprostewniDlmukr madffir present iu (lit 

1 5 tKcurid wn/iplc of tissue or body fluid. The second sample- o f a Tissue or hndv fluid 

serves at; Hie negative omitroi. 7ti one cmibodiiTwnf, the fceeottd sampje is obtained from 
eti ulha wise identical mammal xvhkli is gfrriejed with the oxidant ftfnaiK syndrome 
bciciy diagnosed, hul the sample, is obtained fi-rnn a tissue or body fluid which is 
typically nof affected by the. disease Krar cxwupie, the tissue lype of <he. second tissue 

20 sanipJo may he a narupie. of brain ccicliel I utji (issue, when the ox ulant stress di Beast 
being diagiKiKed is Alzheimer 1 ? rfiscaBe > since the ccrclxlhiiTi w ciumially not affected 
by the di&eitue. 

The invention farther iiichdes a method of measuring, the level i>f an 
iwprostaivinrnleujLWmadccrnni- fipidpisroxidatioiiJii.il mammal saspeefed of Laving 

25 an fixidanC tflnsra syndicuue nr disease. The. method comprise* obtaium^ a sample of it 
tissue or body fluid from. f he imtimnaL An isoprostene molecular smirk ex \x Ihcji 
isolated fnim the saiupfc The iw?pKiKlaiie Jiiolceul&r marker can lie, i»oluldd \ry my 
mcdrnd discrihed herein or Iran wn hy the fekillcd aitisan. A piefcxc^ metiiod of 
isnltsimg i he ieopiostano molLmlar rnaiLun- is dcsciibed hereJj) in the Maniples. 

30 Bi\efly % iIid istjprostano mohraiJar timrtcBr is isolated hy fin>l, hi ffte cawe of a tissue 
sample, humofeenbmg inc f irk at. sample. In the cjibc of a body fluid sample uo 
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&0ffl0GC»j9!3tifln step is neccssar/. Total lipids are tlrai extracted from (J» sample 
using iec-cold Mch solution, eJorofrinVrnrfhafiol <2:1^A'}. -The ruIuIluji is then 
centrifugal briefly, and Tlieoigwiie pliB«s which confirms rheeJrtraited lipids is itried 
under nifri>ticii. Lipids fticfficn hydrolyzed using aqueous potassium hydroxide to 
rcJttftic Lite isoprostsuiG molecular marker. 

The isnpruKkme moieeula] marker ixultied us described above is then * 
assayed imng an aaay method far a» iscpnoaOarte. .Preferabfy % fbe ju»;ay isa a 
quantitative a««ay. The level of flic iso[jmjdane molecular maricer is ihea Quantified 
baved Hie iiKsa.v reyuKs using, for example -peak area or peak height ratios. An 
example nf a peelesred qiiaim'fetiw R?fi*y (ut <b\ isopiosttnt: i» described herein in Lhe 
TUuniple^See, also rratico ct al., 199a, Trac Natl. AraaL Sci. USA <W;344M454). 

^or exempt tbciBopjastanoniofcciLlaTTriaiUer isolated a* described 
above can be assayed iE follows. Briefly, after patasKhun hydroxide hydrolysis the 
sample which rantum- utj kupmstmic is stpikecJ with a know aiir»xnt of a synthetic 
i 5 hoiuoLofivue iplenrml jrfiiiida]^ which can be. far example, a radio-labeled synthetic 
lunnologow iHtjpriisLnwe molecule, 'line samples are thou subjected to solid pb#ai 
CxfrftDfion, tlcri vuliard, Mid purilicd uuin« [\ L [a liycr Chromatography. After lhin kyer 
chranialii^pli^ eadi samplcis analyzed far isoprosttnc content using ga* 
dirurcutloympJiy-mass spccfrmnelr^ mid qaatsti'mirai in perJbrmed osingpeid: aj\;a e-r 
peult heighc iuLio&. 

Tlie invention nlm? ii id tides a method of identifying fi compound neefid 
fbr the treatment of Afdxoimcr*H disease in a jnsomnal. Tile mctfujd comprises 
measuring die level of xn iauproiUnne molecular maiier lor lipirf iieroxidatLGu in cither 
a sample of a tissue or Iwdy lluid obtained fmm a fir&tJnsAmial prior to admwfctaing 
tbe compound, or* in itKurripleofa tissue or body fluid obtained (rwrt aaotlicrwiwi 
identic* f second ni&mmu] which is aotfo he admiutetcrcd the compound. The 
compound can bu any compound, and can be> by way of c?:miple and not by limitation, 
a compound wrrti mfioxidaiit properties iKanCi-inOaumiaroiy pnjperttcs. 7lw 
compwwf is ™lnmri filled to the first mammal in any amount cwKidcrcd To be 
ctftcrfvc as hii aificntidiiTil oj m anti iuflxmrriitlury compound For e^mpJc, 
antioxidant cranpounds eau jnclmfr, viran>in 12 and vitamin CV and uao he arfminisLered 
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in arnounU ranging from abort 2O0 to about 2.000 interxuittonal units per <1ay fr>r 
vtemia E aitf irom iboul 20 digrams (o abom 2,000 miilierarns pci (by for vitamin 
C Also, by x^y of cample aid not by fatann. tfrtUnt^ninatory abound* am 
indndc ( ™-sfcmtdd anti-nrffemoia^ dm ^ such ibuprofbn ufaimriiCeied in 
amount* Kinging from about 200 Ui ahoul J ,600 miffijrraitis par day; aspirin 
adminisfercd ir, amounts r*,^ Ibm about SO la ubouf 2,000 miUifinims per rixy, ml 
cydooxy^uise-2 inhibitors aiminislercd in amaufe jsmgjag fiom abovt 1 IXl In ubiiui 
400 nvilJi^amfc per (lay. ' 

After administering the compound to flic mammal, the level of (he 
isopiostane molecular xwu&a in a sample of a tissue or hody flnici obtained fonti Che 
fir* msmmir w me^rd. Jlu, IcvcJ of Hie i^nrmdaue molecular nw&er can be 
ineuurcd by my of ftenwdwcfe demrihtd h«ein, or known 1o the billed utimi. The 
level of CliutBiipTXJftlanB molecular murker measured in the sample obtained firnii the 
ftirt mnnmd aflcr AUmauofng the compound w Ihm campled with cither the IcvcJ 
of Lhe isopioslanemoksuliu- maker mraiued iu (be rtiaple obtained fi"flm the fir*t 
oiaiiuiud prior to administering die compound, or with (be Jcvci ot thr.iKoprasfar* 
modular matte mmnind in the sample o burned Am fhc ntherm ideucica) second 
mammal whfcu to not admhiistc-icd the compound. 

if, as ci result off ha comparison described in Ac luzt paragraph, a 
20 reduced level of the isqnwtnw moJcculw nuuto u UGrfffiod in the sample 

tom thc ^wmial xfor ^uiniitotion nf the compound rt&itiw 10 cither the IcvcJ 
f>f Ihc iiR^riurinie mo Iccukr marker in Iho Simple obtained (turn 1llC fbst nwimul 
priur k, administering tin compound, or in me triple obtained ftom the odisrm 
identic*! BBcund Jiunmial which wwnuL a^iciu^id the compoiuid, a compound 
useful for die treatment vV Alzheimer** ilimm j„ a mammal is JAntiflod. 

PreJerably, foe reduced level is a level which it liroiTl ftbom 60% to 
about 1 00% Ki wjt than the level of the «upn»lin* muWur matte in Che sample 
«buunwl from the untreated rnarnnml (th e otherwise identical acoaod mammal) or iu 
the first TruuTuaul - prior to admhdslraliori of the compound. 

The iavemkm ateci irruludea a rnerhod of jdairiiying efTbaive amount 
or a imipotm* wiitcJi is useful for the tnatmenc of Alzbdmar^ direra i« B lOftmrnaL 
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The methoo* comprises mcsRurrnu the fewl of au isnprns-tajic molecular marker for 
lipid peroxidation in cither a Eample of a tissue or hody fluid obtained frixn a fi jS ( 
numum! prior to udsniinsrcdog the eornpouutJ, or in /i sample of a tissue or body fluid 
obtained from aii otherwise identic^ scrxuid mamma] which is not to be ^mnistered 
5 the compoimcL The compound is thai rchnniLStered in an amount suspected to be 
effective for (he. treatment of Alzheimer^ Co the first mammal. The waponatf 

can be any type of compound, including uny of the types of nompoumla desuribed 
herein. Ttte amount of such compounds administered way mugc fmm about L 
nanogram per Jrifogram of body weight p<f dcry to shout. 1 00 milligrams perkLJogiam 
1 ft of body weight p cr day. 

Ailw admiaLstcj-ingtlio^ompoHndin Hie amount suspected l<i be 
effective, the level of the. isopjostJUK mnlcculiir marker is measured m a cample of a 
Wem- body fhud obtained from the firal miiitmitfl. The tool of mcMwprnaUme 
nmleuuLar marker is measured by any of the methods describod hracin, or by uny of (he 

1 5 methods known to the stiffed artisan. The level of the toproRfemc molecular marta 
measured in Uic sample obtained from the first mammal after ndmimtf ering the 
suspected cftccthre Jimomil uf the uumpound is then wmpared wtb either die level of 
(he iaoproscanei^olccwlarn-jarker measured in tbo *Kinple obtained from tbc find 
niaairnaJ prior to JtrtaiiiiKLeriuu the compound* or wifh flic level ol'the isoprosfcine 

20 moteeuJai marker measured in (he sample obtained imra the otherwise identical moond 
mantra*! winch vvaanoi admuiittered (lie compound. 

T£ aa a result od'llte CQraparisnn described itl this tesi paixgniph^ u 
reduced level of (be isoprostaoeirioicntLlarmaTka-i&ideiitifLCd in thcHumple obtained* 
from Ibe firel iruuiuual after administration of the suspected crflrativc amount of the 

75 compound relative lo either the Level of the iwmrosiaiic molecular marker in the- sumple - 
oblirincsci from Ihe fast nianimal prios to ^hmniKterrag the compound, or ia the crunylu 
aMamixl from flie «lhfirwis» identical second rmimiaai which w*k not admmistcml the 
ftwmpnnnu; Jiri effective amount of a coavinflund useful for the tatfment of AlztamiKsr** 
disease in a mammal is identified. 

30 Preferably, the reduced li^d w a levci which is fiom about 40% ixi 

about 100% lower tlrantf^o Wi of the iBupruKfane molcenlicr inaHier in the jcnnplc 
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oMbmih.1 £11*11 thctrnttrydcd niBnmial (tho otherwise identicaj sccsmid marajnal) or in 
(he llnst mamma I i>nnr lo udiiihubti-atioii of the compourvd. - 

The invention also inchides <i method of detmnhiirig the- opoWl 
concentration of a compouud useful fin to* treatment of AUheimer's disease. The 
mef hod comprises monitoring die level of an isopntfdurke molecular niarkea lor lipid 
penixidiiliiiii in a series of insmm*J)> which are- ^rhniimCered tho compound at a scries 
oreiincajlr^ioiis. The onnttaifoitiDTt of the compound which multo in maximal 
rodnciion of the lev cf nf Ihe isu^nosLaue mo'ccuJar Titarlxi' in onem- majt of the 
mammals witbo*U beinu lu^ie to (lie mammalii is llic optiitiail concentration. 

Tti one aspect (be method is a clinical tnjd Pot Lhe deteiminftiion of me 
opdjjud concentration of a compound lo be administered Go a potiant for the tusitmcnt 
ofan oxidant Ktttasfi sycidromc or di'seaee, feu: arampJ^ in the treatment nf Ahheimcx's 
rJiucttHc The level of the iBopirwrtEoe molecular iuki-Icct far lipid pra^xidalion in the- 
snriLs oPmurnmols is monitored hy Tney*nriivg tbc fev«l i*f tho isopmHfcme ut a scries flf 
LimcpfHUIfiudngaoyof the method* described herein or known to the skilled arfW 

PlTcfgnsbly, [he lamipauild ifran miliuxidanT compound. Another 
preferred compound Uiuia^tj-ijillMnmjttnry cottspounri, wherein the compound is 
admimstojed at a »erie& of conccntiationj; effective to inhibit the activity nfu 
cycloovygmHRc enzyme in a uuuuufU, The. compound may he amuiiirslore J in an 
amount irmging from uhuut 1 nanogram per kilogram of foody weight per iky Co about 
l Dl» £jam« pc.T kilogram of body weight per day, 

Appropriate JT«f^c!f fin- the number of mammals to he included in CJiu 
scries uTTnamaLals, (he- expected lime period far duration of action of the compound, 
ami Ihe immnoe of compound Co he aihwocsfcxcri are known in The nil for (ho cJiniart 
tcaCin^or«5Jnpouiids whidi DxhihiUntcoaddjrot mid wtli-toflaromatary propc-jries. ft* 
example ranges tor amonirtt nf Mntitutidajjl and fniti-inflainmatoi^' compounds to he 
administered are dcsciibd Iwmhi. PrefeJTCCi time periods lor duration ol 'action al hom 
an^inxidinit and anti-inffainmafory compounds incluiJe at] ovainghl fiuic pvitvl (i.e. 
alioul (o \ 2 tans) flfYnr whninwbration of the cninpinmd and b period fcr Hpi>L 
cficciiDK Hie activity of * wnnpomid jnst afta ^IniiiiiMr^tionfj.c. about 1 tf> i hmirs), 

Byway of examples, an/i oot hy IninUdiua^ sow clinical sitwaiiorfS in 
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which lhe iiiventiyo methods arc luusful can l>c (Jlusrrated as follows, Alzheimer's 
desease is known m Lhti ai( tu include ail inflammatory component "which is Husceptible 
to tlwnipeuJii: bfejvcuiioii. Since tte severity of lite kiQamniRtai-y component varies 
between individuals with AD and within an individual with AD river tcme % 3 physician 
5 seeking hi leurjL n'he&cs tticec, is a rational hosts lbrthxrapcufic intervention usro& fur 
rxjnnplc, an milioxidailt Of au anti-inftairimatocy drug at a g>vcn pi>rot hi tinw Tiecdu 
mcrhoiki wbidi assist in ctfahG&Jring a diagnosis of AO mfe mortem <*rorf in cKtablishing 
an active iiiflairuiwrtory prwesa cl lhe ttaic ofotcsigohifc 2 clinical study and in rontmc 
medical practice. The methods oi' the invention arc useful, for ms ample, in J>oii- 

1 0 invasive ueHUHKmerit of (he oxidant component of initenuttation in bnlh clinical trial* uf 
new antioxidants oi aiiti-iiitlainmafory comfpuinfcSs or lov use in routine incdieal 
pr4r.fi cc to idenCily patients wiio un'gftt benefit from such chugs and as ail aid fi> 
selection i>r Hits optimal coiiDcnfridiun of drug and dosage frequency. The impact oi' 
fflilmxidantS IS likely to be hwervdy lehtfed to the degree ul depletion nf endogenous 

1 5 atittoxldattt defense*. Tire method** of the iiTrcn lion can be. usorT, ftrr ex ample, to 

identify paticjite ?n whom uxidaof sCj ess is evident S itpprcssicm nf the iiiflainrnutory 
component by an aaLituiditril compound xft measured by a method ufthe iawnlum uan 
he used to identify an effective concciitratin-n of drug for that patient, and tiicrcaftei- an 
optimal f!niu;cn£nititiii ul'diug. 

2 0 The i rr v>eiitiojl also iliciiuti^i a method of determining, the optimal dosage 

frequency « f a eof SlpoUtKl 11 3Cfil I for foe LreafoieJlt of A bihevmer's d Lsrrbc. The Jiicfbori 
rrnniiTwes nionitoring the Jevcl of an inupitifitano fnoSecukr marker for Hpid 
peroxidation in a scries of mammals administered the uHiLpoiutf &£ a aeries of cfcgage 
fiL'tui-cnci cs . The dosage frequency which rcsi>)*s in maximal xcdiir/ion nfrtio iovol u f 

25 fin; isoprostane. moJorailu* marker in oue oi moreof ihe series of mammals and which is 
also not toxic, to fhc numimala L» Lhe optima] tfoeage Treuiiettcy. In one aspect* the 
method it a clinical trial fur Che determination of the optimal doftayp Ireqacney of a 
ennrpouud to bo arfi^iniwfcrtil tti a patient for Iha IreaLtneot of an oxidant strtvis 
svudwme or dis^sso, for cxarr^le, m the (jxjHtiYieid ui" jMziiciuia 'K disease. The levc-J 

3U of lhe iaooroslaLic moirj^jiar murker tor lipid pcroxidatioii in the series Of ronnrntis is 
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inuriitwta? by tii^uiin£ Che- Icvd of the iKoproslaiie al a series of tiuJcpnink nsm|> any 
of the methods dcscrilioci heroin cw known (o (he sailed artisan 

Preferably Ihe uumjaurad is ail emtio vicfcnl compound. Attorncr 
prcfcnxij crcmpnund ih an uuli-iiiihujimatoiy compnimrf, wherein Ihe tompotmd is 
S adnimi Eicred ill & jierjes u J eoifc^tCmlioits cffcciivc to mhi biX (lie activity of * 
cycl lmi Kygtrarce enzyme iu a mammal. 

Tho invenciaj ateo incfudes a meftod of (dcntilyiiip % compound nsftfiil 
lor reducing the JcvcJ of an i»uj?roRtene iiioleuuhu 1 marker for lipid peroxidation in R 
samptc of a tiwuu in- body fluid obtained from a tiist in nromal The method wmpi m» 

SO inCRSininjj; Iho bve-l ol* Lhe iKuptutfaue Isiolocillar mcurfcer m cither a sample of ft tiRKnc 
or body fluid obtained Jix>iii lite IhM mammal prior tci administering, the compound, or 
in a Rumple of a tissue urbody fluid obtai jictl fixjm an othcrsvise idcntkaf scrmid 
nitumnul whiub is (o bcadLniuiptci wl f he compound- The method alan includes 
udcijjjijsfeijjife the campouud Co to first mammal. The compound may be any type of 

1 5 compound, hidudiufi an y of Ihe typta* of compounds d cscri hed herein. The compound 
may bo admimetarod m an amount ruri£iu& Jrocn about 1 iiHixijgnsm per kilogram nf 
body weight per day to about 1 00 ipvims pa- kilogram of body weight per d*y. Aflcr 
administering (bp compound, ihe level of the isoprostaiGiimlecular marker kn k naraple 
nf a. riRKiac or bndy fluid obUf(l&d IfQlll the firs? wninal ii meittntvd by any <iftfie 

W I m<il IukJh described herein, or any of the methods kn awn In ihe skilled aitwai . 

The lovcl of tbo isopxoKlsrit! rmjleculur marker measured in die sampfr, 
obtained from thafiistiiiammal Kftcr aciaiiiiiHlerijjfi the compound in tbeti coimparpd 
with eithej the level of flip iaupTwlniB nwlecular marker awasmicd in tlufc sample 
obtained from the- fct vnaniUKd prior to udmsnKltauLg the compound, or wiih CJir. Ic-vri 

25 of llie isopnostono molecular mu^ur me^uied in Ihe sampje obtained Ironi the 
otherwise identical scconilnTanmio) which vwis ttot adnuiii&toicd tbe compound. 

If, £i« » tchuU oftbe ci>rnparisoH desc-rihesi im fhe last ^tagrapJi, a 
reduced IcycI of Che i«ipru«lDrie rnolcculnrnwka' is ido3(iJlctl in lb« aampJc ohlained 
ihamtJic iirst-nifflnma^ uficr zidsninialrflticiji of the compound TeJuiive to citha" ihe levd 

^0 of the isopf ostanc jno Iccadar n mrics in CJ^e sample obtained from 11 ic Ji r,sf ittamni nf 
prtox to aLdnuiusterhig Chi*, wjnipainjd, or ia the samplr, fthudnixl frum ftie otherwise 
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fiiartjcaJ second tnnaimal which wa» nut adaiimigtcresd the compound, a corapoujid 
useful for roduLifle Tlw i^'^f nf an ifttjpfostaucii3ol«wulni : maL'3:cr ihr Jipi<i peiuxirfeiion 
in z mammal is identified. The deduced level of (he istiprostau* molecular marker 
defined as dcscrilwd fdtovu. 

In one i;mbildUHSin\ the compound is administered ill ait amnunt 
efiTetliw to infiibic the. activity of? a cytJooxygemis*; (COX) enzyme Jn the Wain tissue 
of flic mamraiiL 

fa another enilxidnncnt, tliecoajpmjml i* adniitustnTai ijj an aiiunint 
effective to cediicc The Invcl «f a renctrve oxygen aperies (ROS) in flic brain tisane of 
tlJC mammal. 

The invention also includes a kit \br diagnosing AlzhcmwV disease in 
a mammal. 7Tic IciL comprises a sample cuTilaiaer ibf containing a tissue or body fluid 
sample o'htwncd from the mnmuwl. 

Tlic 3ut also ineludus a solution useful in Wit extraction ui'afl iarnuoxtaiie- 
motcailar marker ibr Jipid pcncmdn£jofl irorn (he tissue or body fluid sDJEtple obtained 
Icom. the mammal, rrcrffcnif i ly, the solution is mi etfi mtiil solutiim. 

ALso included in die Kit is a uegtdive contjrol solution comimu& nn 
isopioeiune molecular marker ul a concentration, qfiibom the concentration of the 
iaoprorianc moJociikr iiintkes wh jcJi if: present in a tissue or bo dy t\nv I Hample of k 
Tiiarmaal which ie not afflicted witTj A WwanierVj disease. Vreferably, toe csoprnRfciTie 
Ti3oiecuiai iiifii^criKi-u!ipefldcd*iu.An clhuriol solution. Katies ibr saich concciitrsdioris 
are described herein in the Example?. 

The XiC also inchjn'cR ft piuriifre coumil kuIuLlou coLifaining ai) 
iiiopiiisCanc-mdcDukritiarlcci-^t s nonecnlration ofahwul lite con caption of Hie 
isoprostaue molecular marker which it- present in « tiKbue or body faikS sample of a 
llianmnd whiuh Ixas Alzhdinci^s disease. JPjtforeibly, the isopWfclasie xnofoculftf nwkcr 
is svjajiendsd ijj iin ctliawil fcoJudion. Ranges for hwIl conccntraliwis arc described 
herein in ihe Examples. 

Additfoiwily, the kit deludes an antibody dhveted against an 
isopiTiRlsnc molecLda/ cDaTferar ftir lijjid pcrosddJtrifori. Methods for the piqjaration cmd 
pimfttaiiinn of yj]tiboc!>cft ares known tb the art, and aiv- toiuribed, for cxam^^le, ia 
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Harlow el d., Antihnitics: A Laboratory Manual Cold Spring Harbor, New 
¥ orV. The iiTjfibod3 r can lie jiny type of antibndy knuwiiria the ant.. 

TJUo kit cxn, optionally include a. «ccuJuSary Ritfi foody directed 3£fiin»l the 
antibody specido friv fhu ixup/0£taiie mofceate. 
5 Kurthcrriiores flic- kit iucl ndei> au jjistruoiional nutferiirt fnr use i uttic 

diagnosis of AI^Leictler , 5 d\sn»sc in a mmmiial. 'l'bc j»s4Tucliaaal jnsrt crial can 1>C » 
publication., a recording, « (fcugram, w my ofrcr medium of csqjrcasion whkti can be 
used fo ouniTiiimicatc tlwj uHdUlTicwi orthonielhod uf (he invention in the ki( for 
diapniKmu Alzheimer's diKL-ajve in a mnmrml. The iiistflictioiwil material of the kit of 

10 tli & invention jnivy, for ex un ipl be affixed Ui a cottlaiflCf wnich contains other contents 
of Lite )at, or he shipped together with a miLiincr which conLmzis (lie. tit. Alternatively, 
lhe instructional malezinl may bn shipped separately frr>m Ike contain™- wilh lilt 
itlTCJitinn thai the iustractianid material aild the coufente of Che- tit he used 
cooperatively by the recipient. 

1 5 The invraiiif m alau includes K kU Sir measuring the level of an 

isopioslmie TiiolccuLsir marker of lipid peiOxUUlirwi in u (issiicor body Quid sample 
obtained from a mammal. The kit compri«c» s. maniple container for containing a Cissuc- 
or hotly fluid saD)plc obtained from flue nwimma]. 

The kit also faofndra &Kolu(ion usclul in the extraction of an jsoprosfcme. 

2 \> t nu leailar jyixi kes- for lipid prorreMsm on fru m the tissi » or budy fluid maniple o toriiicd 
frumthc luzsmn&L Aprcici:rnrl Rfilutiim is art ctlizmuf solution. 

'I lie Lit also in^JiKlwt itne&atLvs oontrnl Holulion conixnimft. an 
is?opiosfi»icinL>Ltfi;alariiiarkcialM cywicentration of obuul Lhe conccyitraiiojj of the 
isop/ostanc molecuiaj jxhiVgt whitib i» present in s -{iwnw. ur body fluid sample o fa 

25 mammal which ii not a ffli c*cd with Alzbdm cr*a disease, rxcfcmh I y, the isoprosloftft 
macular jjjadref is siiRpendcd iti ail ctli^nol hoUlCioh. Xtaos^ conocalfirtxons 
arc tlesa ibed hciciu in lhe Examples, 

Al&o inplvdccl in lhe kit is D pnsiiivc control solution cuataiiiiri^ uji 
isopyovtiKic- ruuLecotar niark«r oi a cOJicc3itVFiii*in nf^ont the ccniuenli^itton of Ibc. 

3(J isopiu^btiie Trioleuuiar marfcey vviiicii tfc pi^CEscau hi a ti^fiiie or body fluid sample of a 
lnxmnial wtudilias AUheinier^ dlficasc. l^cfdaMy, (be imjHTwtiiiieiuolcciiliiriiiaJtcr 
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is mspwirftfl in un etfianul solntioj). Ksnges lor such concentrations arc (fesnrihed 
herein in tlic Tlx uncles. 

Additioitaiiy, thekitiiiultutean aiitihc% directed pgamRj an 
isnpmatoe molecular marker fiir lipid pcroxiitfioa Methods far the preparation and 
.i purification of antibodies are knuwa in the avt, and are described, fin' example, fn 
Ilarlow et a1 n l <>f&, Anlibudies: A Laboratory Ma nual. Cold Spring Harbor, New ' 
York. The jmlibuily cau ba any tyjic of antibody known in Lite art. 

The kit can, optionally indude a secondary antibody drrwHud a#iitistthc- 
antibody specific fbrflae LsopioBtaicnuilcculc. 

^ Furthermore the kit indiates an irab'dctioxttl material for use in the 

mcamircfrLeot of the levcJ of hti iawprostanc molecular cciaifccr hi it limit or body fluid " 
aiiTJiplfi obtajjiori frmn it TiiamrrmL The hwtnulional material am be a publican' oil* a 
iTecoKui]& ft diagram, 01 au> r othci* medium d! expression which can beuncd to 
communicate- Mm usefVdttecs of tficirulKud untie invention m (he* kit fnr mcm>ui^niCint 

1 5 of the lovrJ «f an iKupiustanernolceukr marker ia a tis»ue or body fluid sample 

obtasncrf fuun a ruiiimnal. The infiixuciiunai maficm! <if fte ?Jt of the invrsr J tjojim;iy > 
tor twsinplc, he affixed to a conlaiaer which cotrfains other contrails of the kit, or he 
stopped Inj^lher. with a container which contains the lit Altcrnati vely, the 
kislnuMioruil material may be stopped scprately ftoti) the ennfainer with The inCerdioj) 
20 that the instructional nuiliirml mid Ilia contents- of the kit be used cooperatively by the 
redpieiit 

The hivcuCiim is. now describe! with r tfexajee £o the iollowrnji 
Ex£iiHp)cs. Those PiiHTiiptes ape provided far Che purpose of illublratioi) only and the 
iiiventioj) should in ™> way be cousancd a* bcltt^ limited to these Esramnlcs, but rathev 
25 siion W be construed lo enco5np:i any and y]l variation k which "become evident as a 
result of the teaching provided fccroin. 



Ks ample t 

In the eiperir/iajfs described in ihi& ExainpJv, the levels of two 
uioprtttifajics til*}*' £ -TTT and iPF x Yl) *.vcre found to be rnerciised scicdively in 
afletfui icgion? of AD braiii (i.e., firaual iioic acid temporal pole, but not in ca'djrilar ' 
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cortex). A l*a>, elevated levels of iPF * -111 and vPF i- VI w«o detected in Kbraples of 
AIJ frontal iiud CenjpOi'&l pole tissue relative 0> levels in sample ohtaincd from palieids 
with PaikittBaE^a disease (PI >), Sdu^jophrexuii (SCTJi) or from hmmsornenrologicatfy 
tjooiLal controls. Farfhcnnojie* the levels of these isopnwbmea in vend jralai CSK weie. 
5 elcvafcrf in A I J to-air*. T>iua, these studies suggested LboC oxidant stress plays it role ca 
the- patltogcncKi s of AE^ and tliat (lie. to cunma i ion o f isop-nostano lov^l » iu GUP or 
other body fluids snrii a& plasma and uriuccsai he exploited to rfcvcluri tests far the 
(HagiwiHiBar AD in livieig patients or for the ufwwiHciCflt of cte'xTtd level suf lipid 
pisruxiduliou in a mammal. *.[ticsc date also irflpty thai rhr. incc«.hara!>rrt of oxidant slrew,- 

10 in 11 ic AD brain could become n fai^ci for fae design of new rhentptAttic compounds (u 
arrest or slow the intension uf AD ia a mammal 
l'jc oai'stion of Brain Tissue Samp les 

Brain specimens were obtained nl autopsy from W patients witii AD, <> 
wilfi PI J, 1 0 with SCHI and 8 control suhjeuf*. The postmortem diagmwiiit evaluation 

1 5 of Che: patient uud councils sfu<?£ctf in tfcese experiments was pcrfnrrued according fu 
pix?vi«aBlydfiiiuiibed procedures and aiteria (SclmiklT ct ^ 1 001 , T_aab, invest. o'4:.152- 
357; Arnold el al„ Am. Jl Psych. I52r73 1-737; Schmidt el al., 19SNS, Ada. 
MnuupadaaL 91;47.V4H1). The cimfaol subjects lwd no hwlury ofeitlicrrtcm»ilia, 
oUnWflcurolofiicsj disease ur &y&l«mk-. illucss affecting Che brain. Ncuropsdhotogjc 

20 tjxauuciatkiri failed to rtveaf any Higpincaut- abnormal ties ia tli* contvol hrai us. One f o 
five milligram rampteK uf unfixed, frozen (-JJOV;) fental pole {W)-, temporal pole 0 V 
and cerebellum civile wwc assessed forisoprnsfcwui level&. 0>¥ which was clear and 
blood-foe wax obtained autopsy trom fhc lateral ventricle of siilriiLional AD (n=15, 
l{| mcdiis, ^ female*,, age 65-85 years old) ami pon-AD (n=l t\ 7 mates, 3 feniftics, age 

25 6"7-fc6 yeanr old) control brains. The was waitjifugcrf »f 1 ,500 foi Kl minutes, 
3lunjnlcd«ndftUirtx]u( £U\* mifiJ ar^lyisiR. All of the CSK jindbrAm samples wcjc 
meted, wi chul huIi sequent aiiiilyeis r>f Ihese Kiirnpies was ppiibrni»rf] v.'ittw>iit1tT>Lwled£o 
of the £i£c or tliugfinsis of the iii£fivicfn»M from wliutsj OK-y wcie ohUined or fhts 
rogfnnsl idenfity ofthe brain tissues. 

30 Prni ^graiidn of Brain Sampl e Kx tcaots 
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The &ampks of If?, TP xnd cerebellum tissue weverninued aitd 
resuspcfidod in ptioipltntc buffered Kutiue conrauiing "X<J i«M GDTA uid 1 jbM 
bmyletcd hydroxytolucaic (ftTTT) Co prevent anto-oxiiliLliuii. Tea micrograms of f^n K J- 
snichiduEuc actrl wens abai added to the samples Lit arable (foe monitoring uf aititanfn&$ 
5 f urination of V a -iHiT]m>}Uanes during sample ex Inclton an<f pioccsfiin^ After 
honso&tnisatian with a blade liomogciiiircr, tutul lipids were cxiisicled with 20 
i ui]ltij$crs of ice-cold Polch so5«tion % rJilortifoccci/iLicUiainl y/y)- Hie solution was 
(bets voxtexodend ceairifvged at H<l0 x ^ for 3 5 minutes at 4 P C. The argflrot phase, 
widen contained (3ic cxtr&nfcd lipids* wQS dried under TiiLrugecLj thai 5 nullilitejs of 
10 aqueous potassium liytfmxidc (1 5%) was added and Lb e nurture wai incubated at 45 n C 
far I umuto cfto hydralyuiK and r&toasc: o Pluto) iPF a-HI ai)d i?F &-V1 . 5 .cvcIh uf 

PGFi were assessed hi the same Rpeci rn cu* as deseri bed herein. 
Biochcmic af . Aiik£vj»s 

The levds of iP K? - 17 f urid iPPj V 1 cuui 6-£c eli> PGFt w era ziEsesacd 
1 5 using gas chrroniiito £raphy/nis ks HpeclroltieUy ass&y a* previously dcacii hed (Pratter* cl 
ai„ J. Biol. Ctan. CTl^OO-OSOS; Praticfrcl al., 19£8«Pjdc* Nail. Acad. Si>i- 
USA 9S344M454). Hriefly, known omo«nf» of the iLifcrBal sfWiirds r M Oj-iPFj- 
r^l-iPPj -V l or fntf-fl-toftto PGFj were added to tbc scmptes. Tte samples 
were thai subjected Ui wolcd phase ctfrraisticin, derivatlzctf, xnd purified by ti«o thin 
20 layer duumatogr&p'hy steps. PitiaMy, cadi butiijiIc was anpiyrcd for isoprostanc And u- 
k«Lo Xifc*! content on a Fisons J/1 1 V&Dft (Pr&ona liiscnnneriU;, Milan, Italy) ^ as 
dirmiatograpfiy/iiiass spccttouicfj&r, and quantificatfoxi wam performed usin^ peak 
ratios, 

Stati sfiral Analysts • * 

25 D&la arc nicacntcd e» means ± SKM'ft. Mediiin values and ranges mxs 

giventbr iPI'a -TQ, jPP 2 -VI xnd6-lcrioPtTl / i . .^itifiliuiULUlysiR was pcirfonncd b^* 
auaJyKi« at vai jjjjce with subheijucTd paiivfiso nrnnpuri&on by 2 tail<al ^ le«l 4 a? 
approjimlo. Only p Yaiucs ^ower than 0.05 .wttr re-^rdfid as slah>LiLnl1y tdgjjifioMiL 
CorrcluLiunw between tbc tswi iwjprustancs, tliciRtyprofitancs aivJ Irie poKt-Jikoileni 

3D interval (PM 0,^c o c tfcc dimilioi i of the rfi ficx sc in AD patient* were exaiti i«cd using, 
lincaaa- regretcsiaiL 
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Results 

JhcrLsuUs of clinical arid autopsy <hiuL oa the -paticiii uTidcontnoJ 
groups ftui «hnwTi hi Tabic- * . No si &ruf£carrf di ffereuce was observed ill age end PML 
between I he groups- The IoycI ofiPF?. -JJJ in tissue samples obtained from Die frontal 
poJc (KP) uf AD brains wa» found to be msrkedly elevated fTtiedlaii (n«)ge} pg^^cf 
tissue, 410 (240*880) pgrffc wel tissue] rcfeitive Co the level hi FP brain riawus samples 
obtained 1'rom pst-ifflrh? with PD |230 (80-300) pgfe wrt tissue^ p=aO04"|, putsenfe with 
SCTH [2B0 (i 30-38(1) p^te wet tissue* p «V001J or normal eontrnt subjects [2110 (8 1- 
260) pg/p. wef f issue, p -0.002] w indicated jo *%ure 1. A .?hni I bt elevation in Ihe 
levels rvfiPPj -171 was observe) 1 in libsuc sainples obtaiu«l (mm the taTTfp»T<d pole 
(TP) nf AI> patients relative to the uonttofs. ThesercsiiN* were |mcdi;#> (raug.e) p^/ji 
wet tw*ue|l ;is lollows: ftir AD jmUeiifs [44;>{250-<i85)l for PD patient* [303 {160- 
350)1* Jot SCJH paticnta [203 ( U0 300)1, mid lor nonnal uOfllroJfa [205 { 1 10 300)]- Ho 
KliKlic&ily sigtiifrrjanf correlation wt^ nbmn-vod bcKveen age, PM I, disease dxmdtuu 
1 5 arjd the tevd s cjf fPF a -111 in (ho 1«V or TP tissue Kuiiptes from hraiiis of pat jenta with 
AD. 

The levels of iPKj. -VI iji chc- ljnrin« vi patient wrfh AD were higher 
than those for iPFj -Ili^ and langud from 6U5 to S7S0, with median of £50 pg/g wet 
tc&suc hi the FF' oi" AD IwmnR. The cOiTCEponding value** were. 650 (40ll-894)« 

20 (p-0.004) in PD brains; 400 (290-5 10), flj<0.<KU} in SCHT brains; swS 460 CW0-700], 
fp--3.tift I ) p£/g wet tiwrne in {he cioimaf cunLrul brains, as indicatoH in Figure 2. 
NnLsWy, similar rem j I to were obtained from assays of the levels nf iFFj -VI in the TP 
Bjoiiples wUaothc voJueft |jiiedkn(wrye) pg/gwef [issue)) wmi[1 100 (700-1 SS0)J Ibi 
Al>> [700{500-SttO)] forPD, |H55 (220-420)] ibr'SOT inld L-*4S0 (.120-650)] furjjuimal 

25 ivmtruk. Once Jtgurn > there was no *i i Gcant corrcl aliim observed between a \sp t Pftil , 
m dubea&c dwatkm u^d LPFj Vr. fc?i'cia in aijy of tfussc y\D pjtticnfc. Ilov/cwcr^ ttUMe 
was a ugQulcniL cucrelfttioD between the levels nf these tv/o isc^rusfanes in 1)0(1) W 
Hr*uu cortex (H=0.73, p«O.00rj5; hSgnre 3), and TP samples frnm AD patients. | 7 HJ- 
urjcJjidouic scid (JO jsiiaT0|?rams) was iiicubaU'd witti die tissue- al thcTmiBCiftbc- 

30 pn>«sjSitig to determine if the po.<amoite<u pxoRcdinxs Jar isoproslaue aiwlyfiifi 
^tirajctually proiluceil 0-iso POb't orirPj -J ariidiidoiiyj-ocritabw«<; 
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phospholipids ra these- brain Raiuplcs. liters v/as no [*EkHPH 2 -TTI or |*H$J iHF a -VI 
formed during Clw pmcesKiu^ pivjcedunc used Uerciu, 

The lewis of the (rydiolysa&producf rifpTtMlacyctuxpxjiila^laadiri Ci- 
kcli> PC/Ki , (a prciciuuf of cyclooxygenase-dcpcKtH rai L metabolism o f mueiiidoni c acid) 
5 wetts also HRftCKscil in the same samples. Notahly, isi sharp cofflptst Lo llic inprustarLC^ 
no diffrraice wur ub-xrved m fti; JcycIs af <i-kcto PGP^ I) ctwcuri Itie AD and woivA H 
contra 1 grimpfc (see Tab lo 2). Tl ie levels of the two PHsopr cwliu «s were ateu 
jjivcsligafed. iaca^cHur*;&m pier obtained from {he smiiCHubfecte* since Ita 
ccreheUam is typically alojosr. devoid of AD Jcsiciw. The levels o.f iPFa-111 md 
10 i -VI wcro fo unci £t> be lower in cerebellum tlian in neocortex. FurLli-fcrjnorc^Tiu 
Kisriilicatit differences were observed in llic levels of these F 2 iKiprD&Uuics when levels 
in AD cerebri! urn wtrc company to levels in tbe ccrcbeLhuu of tbc noti- AD coulrols 

Also, poBiTnarlcaa ventricular CSF obtained mum -additumal AD (n=l5) 
15 ond nori- AD contra Ik* (ri- 10) tfas asscsRed for levels nf Cbe two Pj-iBoprosrtanci. rPFj • 
IU levels we© found Ui lw higher in AD CSF than in mvi-AD patients* bat the 
difTcnaiceivasiKd fouud Lobe statistically significant {49 (3D 84) v&41 pg/ujf> 
p=0J4"|. In contort, iPF a - VL lewis wen?. imiJid t« lie sf^fliiiwiuH)' higher in AD CSK 
reUlivc to lwn-AD CSF LKHtf 3-2'2(J) vs 38 pg/nil; |y=n_000J. No cnneJation 

21} vati observed bel we en CSF lcvtd« « f tiva two i soprosLancs sn ri age,. PM.I or diseasr- 
duration. 



table. 1. 

OHaratf crrcartan of Study Group? by Number, M&le-to-Fcmalc Ratio, Age, and 
PoKLatoxfem Interval. 
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AE^poslrBartcra intenral (TM1) acrqioited as uwjoik 4. SEMs, ranges arc given in 



5 6-lce£u r<j^i I .cvds iaJrontslpolccDrfeiLof annual cmitfols (C), AJahciiner'8 disease 



6-keto POi 

(pS /g.wcT.li^u^ ^ . , , , — 

Results m exposed w meims >5EM&. Range Allies arc jpveci ul jiaicmdieses. 





AD 




SOIL 


(rr-S) 


(u- 19) 


(a- 6} 




960 ± m 


703J.-17H 


7i6±171 


1QcH>+230 


(L45-'13IKI) 


(lOlKZCWfl) 


(190-T&M) 


£60-2400) 



Tabled 

IPF 2 111 Mid iPFa -VI Jcvds in ceccbcUum (men Alzliriiticr** disease (AD), 
1 0 Parkinson 1 * <liKCcise (PD) wal SdiiaopLtrcn™ (Rail) policed 



15 



IPF* -Hf 



IPft -VI 
(pg/j; wet tissue) 



Ar> 


PD 


SOTI 


&P.19J 


(n-6) 


(n -10} 


10<l=fc 10- 


UH + 12 


■)5 + 1 1 


(50-141) 


(Gfl-170'J 


(40-HS) 


■12S ±9-9 
(95- ISO) 


120 ± ]<J 
(■90-175) 


ll!> + 8.7 



(Keaulte ore tstpVcwRisil us means* SISMs. Ranges fee ftrven in ]jareuQicsc*) 

iisamgle 2 

The experiments dtaussal ia tills lixauiplc dcsm'bc Lite asDessineiit of 
IcvcU ofthe feoprosrfane-iiiolccwlar Hjartoa of lipid peroxidatloivfcJ2^«> iW«a -VI in 
cadmsptaal fluid (CSF), nlasnia una urine sampics «blaiiMri *wn human pafieiils 
with a diiiicai uta&iirvri» of AD as compared wUb hcaffty controls. The evident Dial 
U,12-ijR>iPPi -VI is ftie most abundant Pi isofirostsmc in Imcnan nnntjisdiscut^il iu 
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Lawson ct Ed. J. Kml. Oram. 273:2<tf 5>5-2y 10 J ). rwcuty-fi vu patients wirh x 
diagposiR »f AD probably li» with AD possible and (i^y-fa'thea^yccatrnlBwcTO 
studied. Levels of K»1 I-uuhPFi -VI in CSF, phisuia and urine, ii& well as OSF dai 
proGeiiL. CSh" mo > APi-a au<J the apiiE genotype were assayed. 'I'hc rcanHs indicate* 

S tW jiaJticnls with a diagnttsis iifprubabtc- and possible AD Sisstl liij^iec LcpcIk of 

-VI in <.Sl\ plasma and urine than healthy ramlrok A direct coirclation wa» 
nbKfii'ved between levels of 8,i2-fAO-iPI'5 -VI ifl CSH-and vlasuLa anrf between lovcls of 
a, 1 2 ar> -iPKi -VT in CSF and m ine Rirthcnnc<c* CSF isoproseanp levels correlated 
directly iwiCl"* CSF-Uu pwtcio smd ri« DenwntiR Severity Rating Scale (DSKSJ and 

10 hiwwcly utth efao pcranugis uf CSP A|i ( 4 aid tbeMbi Mental State Rffan Wioa 
(MMSlO- AD patients honKiy.y£ou£ Ibr apoK allele had higher isOpJnstenc levels 
than part tarts tfdthout tlic spoK k4 allele 01 with mie copy ot't/it xpiiC u4 allele. 

The results of theso csptsriniejiCs suggest 1>^H pattern* with a clinical 
ilia&nosu of ATj exhibit viw inrarcswod lipid peroxidation levefc in GSF, ptasnia and 

I .S urine rarly in the course of tta <fcw3»e. The concJaHun obscjwl hclv/eeri jawrasBd 
lipid pcinxidiifiofl levels and nthcrrislt liictois of thediKeascsiu^sfedianhc-imn- 
invfl wc appxotich described herein can be used to identify AH patients ib] %vhont 
a«tjo?:idanl therapy mny he cflicuciuiis, TIid nnsseuC studies provide evidence ttiat 
i«juro*Lafic levels xre elevated m AD uaUenU: compared to Imttliy hjdi vidimk not only 

20 in CSFbut also j» plasma and urine, and levels of the isopioKtaat 5J2-wkmPP2 -VI 
correlates with ofJhcr nun-tows and risk facta™ luiuwn io Ac art lor AH- Furthamom 
the correlation of (cvcIb ol" the iEoprostajie ^l^iw-iFft- W iu urine wttb le^'ots of fr« 
ijioproscanc iu OSK indicates that nan -invufliw measurement of tin 5 molecular marker 
for lipid peroxidation hi nrjjiewill roflcul. levels of oxiriW &t«ss in ihc brain, 

25 The materials And nicflwds used in CJbese cxpe/wncnt*: were a* follows. 

Sdc ctiow. of Htlieafe 

Subjects irac TccruiLcxl from theMcniury Disactrdcra Clinic (rVTDC) ar 
Hie Uuirecrity of Pennsylvania O^iiJaddphia, 1*A>. rnfonucd cansent wasnhiarned 
lixuii ail participant to Lhc study. I'ho clinicol difl^no&ia of prohable or [xwrible AD 
was basod on Hie National iLudtnttoTOeiuviloeiciil raid Comronuicativc niacsaaes 3J)d 
Sfrakc-A l/.>ieiTiit;i Di5C»<?c and Related Pisonicix Associaxion lts(C£B (Kudtsbaugl) cf 
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nl., 1096, Alzheiiuer's Diseased AsiKraaled Disorders Hi Supp 1:15). Aa pail of* then- 
routine oti£j\rtive asKEsmcitt, alf pKLicnL* jeedved tbe C^nsotitrom (o EsLablish a 
Registry for Alzheimer** DiHcaKu (CERADJ psycfcmntlric battery ibr the assessment ol" 
memory,, language 8»d praxis Tbe Dementi* Severity Ridicifc Scale (r>J>U$).tmd the 
5 Mull M'cnf s I State ExiLiui nation (MJdS.K) were performed TO CYRUl site the clmfcal 
severity of the disease. Extensive iaboixfen-y studies, wac pcatrvnncrl r» well as 
magneliu resonance Unaging and smjjIe-phuUui emission computed tomography ™ 
tml er to ex til ade other disojxlcn* of derr i eriba. Patients with an y other mod ica I 
condition tliat ooufd explain the dementia* including multiple infarct stares* were 

10 excluded from tno bIuHy- Subject* were excised from Clic study if they M *m acute 
mfcc.tir>usormflaTnmiiUjry disuse* hepatic chromic disease-* alcoholism Rxncisr, 
csdmgpn -neplacetrieiLl therapy Of WCI'c Seated with, vitamins. 

Twci\ty- tlVOj>R(j.cnfR were enrolled in the study, and urine- and bJonrl 
samples wef e obtained from cjdb pafienL Two weeks atftcr taking, this sample, samples 

1 % of CSP weie obtained frcnn & aubgrti up ul" the populati nn study usiiu* frmibar puncture. 
Aft additional urine rcojrple was coflewled alon£ with the coNeoliun of the CSK Rumple. 
Control subjects were IhiTn Hie Aldieirnci 1 ! WiscBsc Center L-o^uit£ve]y normal ctrtuut 
audi flom spoww oPpatieiiCai alLeudtng the M.I >C 
Prq mrrilinn nf Sammies ibf ls oprost aic amlyma 

20 " Urine, ulasma and Ch'F wcie collected into tubes conaiinru; 0. Wo of the 

antioxidant butylated hydroxytohKaie :md Hlored liI . B0°C until snalyKiu. Samples wd 
spiked with infernal standard [S^H J 2-rwj-iPF? -VI, extracted on aEolLdpnasr, 
extortion column, purified by (hin layei uhrcjjjjatography and jaswtyed using native 
icm chetnieal ionization $w dmvnajtografdiy^itafcs ispcctwiinctiy (GC/MS) as described 

25 betow and as described hy Praliuo el aL (1998, Nflturc Med., 4: J 189 -1 192; aid 1 999, 
Alheioscier. 1 47: 3 -1 0). The ii i to-mcsay and inter- assay variability for this method ^vas 
4% arid 5%, i 4.5% juwi 4% fur uriue and pJcisiua, nwqwuCivdy. tlrj^y ifeoprosfajic 
(fp) levels ate. expressed a» narui^axna per milligram ofercalinhj^ Blood, 
insticoa^alatcd wit)] H3>TA, was immediately caiuifuijpd nl 3,000 rpiu for 15 minutes 

30 fd 4°f* lu obtain ptosinc xnd Rlurcxl at 80' C, Prior to onalyniH, plasma was Ireatfd 

described abo^x. Isnpixjfiluae levels in plnfan » are expressed as picogt>nm per mflli I i(cr 
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pla«u<L CSFwasonllruted visually ftccol bJood contann^aliou. scdiuimsodid 1,500 
Tpn fi>r lMvnnuGes and then aj) aljqunl (1 ittilliiitci) wa» frozen tfnracdteieiy al 80" C 
lfiopi'-osthnc levels in CSF arr, nxjnrsMtd as picogvamft pea x« jililitcr of CSF. All * w»iy» 
woe performed in a endud faahwrn. 

5 Oas Chrom ato^anh WM'ii8& Spectrome try A«guy 

CjKir chrmiiufOfccapliy/nviRK Rperi j umctry assays (GCMS) were 
perftnttied using synlheliu konwlagans standards,, wili Ire previously published 
methods, ill which the uiuilytc and the nilcrciai statidard are lieterolognra. Homolo^us 
afcmelards wcrs synthesized and quired as previa iwly reported f>y rYwuagcr a J- (1994, 

10 J. Am. Cftcm. Soc. 1 16: lOSW fiad PadukcriuClrdD et aL (1 998, J- Am. Chcm. 
JSoc. 1 21): I J953-1 J9(il). lining the liomoIotfniB slttiidafds, assay conditions were 
developed a* described Iiitchj which eD-nhleit the t| iiiintitaf \on of a single iimpmKtaftc 
owmiei. 

Sines iV1 7 3 -HI was rcpm-luil to he a prominent P?.-iP Tsfucli hud 

] 5 Inactivity m vfrro and in ww, (Hjmwjce et al, 19^, Am. J. Physiol. 26MI<jOO-H"itf3; 
Takattashi ctxl., i<?92, J. Clin, tovcal. 00:130 141) initial development or Thc<5fVM5S 
assay fticuKed on this. isopirmtKni^ An assay v/as developed wfticfi uieasiucr* a single 
isopro*fane ismtier hy synrhciriwnK f "QjJiPft -TT7 and improving the <X7MS 
cliantctensfica by usiug the isr^butyldimcrlijp iailyl e-tiier Instead oftlic. trjuvihytedyl 

20 ether (Pndicw el aL, 1 ^5, .1 . Biol. Chem 7.7 1 1 :<)$O0-9SO8). Tina as*ay< whi eh included 
o^c nciM nhast' extraction sLqi, IwO thin layer i^nOttiatOgwphv *lep£, and twu 
dcri vjili ^ulLwis, was technically demandm*?,- s "ice irF 2 -11 I", unlike other 1*' 3 
iKDiutOblaaes, can l?c formed by either t/tc OOX-L or die enzyme (Portico fit al., 

1 995, .1. Biol, diem 270:9300-980*; Oration ti aL,- W9<S» J.T3iuL Uicin 271 :B91?- 

25 ff?24), lids potenti*f ly undextttincd titc- value of nsuip. -TT I as an mdex of GpLd 

pi^VtfidatLGn M vfcro. 'I'hcscAx*, die isonrosUttG iTF a -VT (fonn&rly faimvn as i.! 3 HV-T) 
wis n&ed iuctoad in Hie development of this assay (ArfiyHmasi et al-> 1 99*5, TctraftcthTcuL 
T.dl. 37:4349 485'^). T>m? iyupiostaDC -VI was pitmnsinft as a fardel utialytc 
because it can jcadily be uutiveitod to a cyclic lactone, L4ial))]jig fiicilc acpaation of lliis 

50 isoproscanc isnmcr Ttosii oOki* F 2 isoimmune* of cJasaus ITl, IV, and V. Also, iP^ -Vi 
is present m nnnn u( cwicaatraUoufl bighea' lliGD iPK 2 -lIl aii(? iPFj -VT is not ^csjeratcd 
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by a COX aipyine-depejidtxd manaicr (Praiico d jti., Pioc. Xatt. Acad. Sci. 
U.SA. 1*5:3**9-3454]. 

Measurement o f CSK-taii CST AB i.* k ami AJK-a 

Tan piotdu levels wcrcnicaiuurd using a sau^wicfi-l-LT&A mcttwd 

5 using fhcTnnotetf hTAU-Ajo%^ Helium) (Ami t;l 

1995, Ann, Nctiral. ;i$:649-c>52). A(5|^> oi«S Apwi fcvcl* were aramied using a 
SHUdwich-l-XTS'A nicthou ns3n& monoefonul antibodies specific for different specie? of 
AP CTumei'flTaL, J9W, ?. ftiol Client 271:8966. 8970). Synllwliu Aft -wand Ap M >. 
pqititlcn (Bathftm} wctouswI lo gcijta-alftsluiuUixJ uurves. 'I'hcMtndwicli-ELlSA 

1 0 method Iwfi a. r I cf eeli nn Inn it o f < I femtaniolc of syn I Initio AP per samp I c. All assays 
were ptfrfucitlfcd in a cod cH fashion. 

UNA vwj* c:itvdcied from pefjphcra] knkouytcH and Apols gcnofypiiig 
v/;is performed a? described™ ( Weuluvu ct ai., 1991, lancet 3117:1158 1159) without 
15 kiiowlcdgcofthediniculd^ Briefly^ x one cfagcpolyriiaast; 

chain reaction w-ua performed after isolating fhcTCNA. This technique Hun beta 
dcmorurtndecl tu be very «lficiciit and specific oven for routine purpose;; (Petersen 
ai.> 1^, J AMA 273(l€):12?4-8). 
jjUiffflltt:til An si yk is 

20 Comparisons among gionp» were perfbjiaicd u sin£ n«n-j/arnmc4ik- mi & 

w*y analysis ut* variance (KrusW l-Wnlhs test) with The f>f I Sunn's post tc.fl. 
Correlation was studied using luteEr TegrtsaioJl analysis. Slaiirtical significance was 
net at p<Ut)5, 
UetA\lt& 

25 lilt: thar^lcriKticu uf Ott p^U^uTs disposed, with profile AD Mid 

possible AD according I<i lhc>JrWCDS-MMUDAcrifQm uk wt£ as the dnirdcleftetLcs 
oi'cojltio] subjects aic shown in Table 4 . In coittioj subjects, le.VCJs in urine or S,12 
w LPFi VI ranged front bcUvcwj 0.75 au<l 4,1 juuiogmms permaUijpmi ofcreatSninr: 
as depicrevd in MtfjTc5 > iirnl pliisnja tevds of J^lZ-fco-iWi-VI rmigni from between 

30 0.1 and 0,2 pkogiJnnH per milliliter as depicted in Figure 6. Iti patten* with a ciiiucal 
diagnosis of An probably urme and plasma Lewl« ofK J^ac/dPt^ - VT weixi greater 
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than in cotittols <p «1. 000 1 » fui bothj as depicted ul Figxax* S and 6. A similar pal fern 
was observed in patients with 3 olmiwtf di&uuosi& of AX> pmfiible as depicted in 
Figures 5 and iv CSF wasobrinncri from a subgroup of foe population sfuily compitswl 
of tea subjects with a diaguoKiB of AD probable, four subjects wiln a diagnosis of AO 

5 possi n le und (63) control subjects. Along with fhe collection of th d CSF samples a 

swmd uTincGamplowin^lBw cuHeeted. Levels <rf S^^-iFfVVr measured in llrae 
urine Kanipks did Yir>f di fier wyiificanlty froim (he uiics oteincd initially at hancline. 
In timlttl subjcntR, levdii «t CSF of 8,1 ^ww-iTFa - Vi Janiard from between 6 und 38 
pkoj^a^sijr,TTnilli]itei'as<iopi(iM in FiyLu^4. hi subjects with a diagntwiHtif AD 

J 0 piobabfc >wd AT) possible* IdycIr of 8J i-iv-iFKa -VI" wta-e aignif jcumfcly Jmd 
rais^rl from between 47 ami 9 1 piu^Lams per wilfilifcf (pO.OOOl ), £ind fa>ni between 
43 and 1 05 pfc/ml {j^l.onai), Teapecfi vely, as depicted in Figure 4. A direct 
cnrolidion *as observed lielwtajri levels of $>1 2-wf>jTFi -VJ i.n urine and ill CSN 
(1^=0.55, pO.OUl ) riiH between Iwels of ? t l 2*w-iPF?.-Vl in. [ton aiwJ is CKK 

15 (T - -O.G*,p<0.OfH). 

T.tivels. of CSjV tati protein wen* also ejected m AD probable und AD 
possible pKli unf* jelarivc to Uic- e*mlml subjects as darted hi Tabic .">. Tn otuitrasts tho 
percentage ratio between CST and Afii^t was lower iti AD prcbabk. and AD 
poisibte paticnterciati ve (o (he control subiecltf (Tablfl S). A significant dirtri 

3fl coL'i^LatEan observed between Icvcfe of CSF tail jw of dn und lev cfc of X, I 2-jsv - 
jFi? 2 -YiiaCSFO? 0.43, nr-lMloOO, wh&ttas an invenus torredatioo wa» wbsexved 
between CSF percentage nr AfWand levek of 8 J 2-uw-f?K 2 - VT in CSF (r^ -0.2S, 
p<0.03). 

In aider to investf g&£c the influence of theapoE genotype on the 
25 elevated Lsoproslaiie JeveJs obwjvcd in CSF, subjects were ^oicped tiy (lie rjuntibot; of 
copjus Clicv bad of tlic e<l allele of Hits apoB. Subjccte which luti I wo topies 
(boiuo7y?pu«) uC ibe c4 aLJolc wcj-u found W liavc sij?nincai«ly liip.bcr Jcvels of 
r.wnPF» -VI ill CSH liiffli in Kub.]6£ta which ha«L nti (.opics OJ mic copy (lic.tC!j«y,y^Ol1Sj 
k){ Ihc c4 allcb d>=0.04). No such c^Ti tdativj) was fhund bclweeji CSK fau protcbi 
30 level s yiid thennanber o f uuji ie3 of tho c4 al I ute. 
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Ficiiilly, jl direct corceJaiicML wa* observed between the results oftwo of 
the moKt common cognitive? testa used to assess clinically ttie degree of dementia isi AD 
pidjejfls {the D«wsn(Mi Severity Ralin& Scale {pSRD} surf tfce Mmi Mesial State 
Examination {MMSH j). A ditert uouclatioD was observed between DSRD rowta a»d 
.S levels of -VI LttCSF (1^-2'^ ^0.02), whin™ as* iriveise-cc^uiiott 

*?as rfwtwvcd hclwccn MMSE results smcS Jevels of B, 12-s wTPFj-Vl ia CSF (i*- - * 
0.1S % p=0.fl4}. 

_Qi s cnsBion orResulls 

Hie icsafts of tee experiments provide evidence that paticnte with a 

1 0 riiiricul dia&rcsis of AD (ix* A TJ poaal ik acid AJ.> pvobebLe) have, ©J«wded I evels of 
^t2-iso-iPF» Vi, a roJwblc molecular matter for i<\ vivo hyi$ iHroxicLsstioo, in CSb\ 
plana* and urilio rotative Ln healthy uttlttols. The finding that Hio level* olthis 
isoprostenftin hofh planrna uial uciflo CMfcfafed with levels of this isoprostatie in CSF 
fiutbd* mrlicita lliat oxidant SCiCSS is kii curly event lit AD which a&gti. cmitrihule 1o 

15 tho cvnlufom or the disease. ftathcrnujfe, the cttethodR *if the invention "^ireiiefit the 
fijnniai>-mva»v& approach to (lie- sCudy ol* lipid pcn>xidati»ii levels in An. Lipid 
pom-iriarion and oxidant stress have been widely recognized in the art** pi>ssibl& 
pstbn^criie mechanisms iu AL>. 

Several provi™* fcbuLiev liave. dcmoDStiiEdird that ciovmcd OSP tail levels 

20 rcflecl Ihe progressive rfcx/h nf ncuruns iu the AH brain and that ofcvufed CSK tau 
levels may pixwo fin bo u reliable and early diagnostic lest foi Al>{Talocf al. % 1995, J. 
TfotfOl. Ncurosm?.- Vttyehialry 59:2150 2«3; K*iai el aL, Aim. NearoL 44:i7-26}. 
By conterf, C8? Af}^ levels have previously lieearcporuid Ui deacase with the 
ptogrfissioji of tho diKCKKe, riwiit likeiy due to the preferential .vK|uestraikm of Afon as 

25 jroolnhfc depnsiCa to brain tissues (Nsk wnura el aL« 1!W, Awn. Neurol 36:003-91 1; 
Carder et 1993, Science 2fil 321 -923). 

Iji the cspnrhmsni/i described in this Kranpfe, a dircel uirrelation w** 
dcnumslraled l)Ctwc<ai InvdR of CSV lau protein cepd levels of 8 JI-ikmPIVVI 
CSF, aiidiiii icwcjsc con-eMiiwi ws&s dcmonstniiBri betsveen lovdK«rCSP Api-« wid 

^0 levcte Of «,1 2-iw-iPFx -VI jj) CSF. 'I aken to&O&i* these fiudJBgr. fndiurie Hut in AO 
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palietits, iBoprrmtiuie molecular Barkers tor lij»d natixidatiaij relict flu incrc3*e i» 
CNS oxidant aLress; wLidi diroctiy «ntf 8te« with the progression oi' the rlisuase. The 
foci that isupius(<uie levcte con-efafc with dw progression of Tbc (fiRCfiHc was further 
cnmibora£ksei by the correlation- observed helween levels of W2-w-i VP? -V? in CSt* 

5 irid the results of the cognitive teste discussed, stticc CSV lewl» of ffe rsoproslHnc 
directly correlated with L)S!Rl.i scores and inversely couriafed willi the MMSB kclitbk. 

The HhL of developing sporadic- A 13 hii« previously been linked to (he 
polymorphic i of Hie Iranian apolipopjptcsn H (Apoti). Indepcndcnf stjidk* have found 
Ihat Lhe 4 allele ul lumtait apoE is present in higher copy mmibcr in AD patients 

10 id* live (u matched controls (Maycox c* al n I WO, Aim. Neurol 34:751-754; Van Euijrn 
ct el., 1994, Nature Crcucf. 7:74-7K). 'fhe results oC tlte cxpcriinraita in tui* Example 
indicated □ diefcet correlation between isnprostaric levels ia CSKjmd flic copy number 
oTfltf ApoB 4 AJjcfc These finding* provide evidence that apoE iuoforfltt influence 
tlio response to injury in Hie brain (Mablcy a cd., W95> Oun\ Opin. Upidol. 0:86-0 1 ; 

15 I'nttico cC id, 1 999, L Neuroctam. 73:730-741). Ihub, srwiufic too/foura of upoE 
lmghl moduKitlif levels oflipid peroxidation in the brain by tmctotaisnn yet to be 
cimidnXccL 

Sinue The neurological pjitbobtfieal changes of AD naiad I y connac-nce 
ytun> before <uxy cLilUCOl diagnosis of the disease, uan be made* the identification of 

20 niultjcukr markers lor lipid pcrtixkktinn whiuh can be used for the detection of AI> at 
a«i early srag.0 is an irnporlanl. "j^oal. The use of such molecular matfacis can facili talis 
the coimiicnccmontof tnaitrnefit of AD as early as possible in order to defoy the onset 
of AD symptoms. X>»c fkel thai rw overlap was observed, between levels r>f i<,1 2-i.w- 
tPPj VI iu CS'F oWamd from AD fxdeents aM contmh; strangly suggests that 

25 quantification of Hii» ieoproKlane is particularly usefiil in Ihe early detection i>C mild 
forms of AP- Mai eover, Ibe detection ol "^lovatccl level b of iraprostatiw ny Ihc 
mc^Jior!.f of tlic prLscnl mveJitJon ail bo u«aS »r Ihc national basis for suhj^cl icloction 
m fi}WT. crjnical fj-ialw Tor assessing <bc dRoaoy or^ic«ipeuLii;conipoimdsiiwuh as 
airtioxidsnts and an\i-in JlAimnatory comj?ou«dc Ui alleviate a symptom of or delay the 

20 pjogrcsHOH nf AH. 
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T&h)tLl Character! slim of Patient snd Otmlrol Subjects. 



Probable AD (n=Z5) Possible AD (fl»HJ) CcwitTute (n -25] 



Abb for) 
IVfeuri 
Range 



% Caucasian 
Hducation (%^9yr) 



7fi 

. 23/2 
80 

4 



75 
68-90 

70 
1 
2 



74.5 

ISA> 
100 

0 

0 



I'xhlcS. CSP (ali Trotcin I -csvcIh ami OSP Af*i.« Pcn«aitagii in AD Patients rod Cimtroi 
5 Suhjcnfes. 



CSPtan " ""77(1 XiD " 

(ps/mi) 30Q-15CW 17fl-4fW 

CSPAp^ 5 J fcO- 

(%) 2.4-7.K 5.4-16.7 



(Results am carprcRKcri as njtata sad xangc.) 

The dkdosirra ul" each raid may pufiaif, patent application, and 
publication cited herein are hereby iiKorpm-afcd herein by lc-fcr^ice in then* entirely. 
J 0 While tills invention h Iwsn diHclnsed with reference li> specific. 

emlxKihucnti?, it is apparent, that other embodiments and vrunaiiuTia of this itivcnticuj 
may bed^ibvd fcyulliers sidled in tte »-l wifhuui <5epajtine,fii>Tii Lhe true- spirit aid 
scope of th& iuvcrtCiiui. The appended claims tire iutended tn he construed to include all 
sucto cnibedmicnte and equivalent variations. 
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C/.-AIMS 



W(v* ih cfcuiacd is; 



1 . A TiietUotf of: mc^Rimm* the lcvcJ of Hpid petoxidmirai in a lUitnmml 
suspected Kavbfe <id oxirhiit ftlresx syndrome or disease, said method comp™iri& 

»} nbbiiUDga tlrRf sump leaf 0 Tissue iw body JlttW frum said mammal; 

b) iisscssuifi the level of an isopnwtaiie 3rtotecul*T marier for lipid perozidafuni 
piraeat in &ald fbst ssnnpSc; and 

c) comparing flic level of said improve molecular masker praseat ia nm* fed 
MnnpSe with fre IdvcI of said iso pnvram c rn ufecular marker present in u second pampuf. 
of <i lissiKor Inidy fluid obtained fran un uLhawcideiil3caljj)£uTnTiulv;ludi ism* 
afflicted wifla ari oxidant sflxaR syndroms or djeeiws, whaoui jm elevated Jovcl of said 
jsopimfan* rtwlcculflr injntBP in said fust wimple ndadvo to the level of Raid 
iso]jroK£ane molcc-ukr marker in said second wimple, is Lndicclive of am clevuted fcvcj 
of lipid peroxidation in «wl mammal, thereby indicating pieafciw, "fa* oxidant 
efrcRK syndromic or disease in said nwnimal. 

2. Tiie method of r.1fimi I, further <vompriaiji& after a> aid piior fxs h) 
isolating frr>m sad ficst sample «rid isoprostaup molecular jjimto. 

3. Tlic method <if claim U wlwrriTi said cJcvated level of 1ip«! 
peirjiidRfion tumyiiscs an rfcvjtfcd level of aic;ic4ivc oxy^c" apecies (HOS). 

4_ The method of daim L wherero suid cicwded level nf lipid 
pcjuxidatkm comprise* an elevitfetilcvcl ofmn&tlisnaiirm. 

5. 'Hid melliod of cMm 4 > wherein said elevated level olinflanmiafioa 
commim* elevated cy^oxyfccaase {COtf") activity. 

6. XbomdJwd uf claim )> wherdH saiH oxidant strcs* disease is 
A Htcmie^G disease 
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7. The totalled ofoJajw T t whextili said isopnitinncTnoJeciilaf mai*or ifi 
sd«>t«1 fr<wi the group coiTsifcLin£onPF ?l ,4LL ii'h'art-Vf itndSJ^atMPi^rt-Vf. 

The method of claim 1 , wherein, said tissue is bran tissue 

9. The, method <if iskim B< wJlOTTO aiid Attain lissuc is selected £mtti tbe 
group collating of brain ftimlid pale tissue* and brxui letuporal pole tissue. 

LO. The m o\\m id at claim 1, wherein y&idbody fluid is winded Irom the 
$ya up cousiscmg of ccrrbno&piiml fluid (HSF), pluiMj ia and \>i:bie. 

1 1. A mtfhnd r>f dia^no*in& an OXidwl slrra Kyndiumc w disc±iiie m d 
mammal, rciid method rarnprishi£ 

•&) obtaining a. fhwf sample of a tissue or body fluid ftuiu sasci sr#mniiil; 
b) assessing the lewd nf suid isopyostsjicmwlcuukriiiiiikci' praciU in said ikst 
sample; <md 

C) comparing the level Of said isoprosdune inoleOllar liiavJrer preiieTil ia smi find 
sample Wtt&thc level of S&c<3 isopros&mc niolecukir market' present in n second sample 
of acissu&flv hndy Imid obtained frmn an otherwise ideated mamma) which is nul 
afflicted wi£h said oxidant stiwji synth-uina ordlGeas(\ vdvacm tin elevated fevel of said 
iso|np$toncmt>lei;utar marker in rxuI first sample relative to the level ofsaid 
isoprostanc moiecula/ maimer in flaid mctutd sample* is indicative of an elevated level 
Of Jjpid peroxidation 111 said TOauimal, wllfiiuby said oxidant kIi\xh> syndrome of disease 
is di RgnuBcd in said matnma L 

12. 'I "he method of claim 1 1 , further iumiprisill& l after a) and before 
ittnkLinu frumsaid fh*f sample said jsopjrabmc mofccftlai' marker 

13. A method ufjufiOSUliug the level of an boprosftmc rrwlecufer 
marker far lipid perosit&liitfi iii a tuamnialsuspcDied o£ laving nxidant iAicss 
syndrome or discus xaid method comprising 

a} obtaining » Kasnple of a tissue or body fluid from said mammal; 
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h) isn latins fn>m said saraplp tffcid isopiDsfaric nio/cculsr marker by using a toml 
lcpids sofvraii cxtrauiiiin method; 

l) ii«»iiyicig said i3C>|>IwfBnc^T^lll]tx;ula^al^t[l<:c^ , fitwi b); mid 
tl) C|U£Mfiryjii£ the level «f said isOpIOStfUlo lTtolecukr nft&GT. 

14. The rnefhodof ctanri 13, wherein said !i?sx>niigcorJififiscsiisTnn^a 
gas dmiinak^iipliy mass ^ectramefcy junmy uieCLod wilicfi cmripriscs a synthetic 
hosnofr>fpiiK i&opni$taue standard, and further wlierciu said quantifying, is performed 
using peak area Of peak lldglltTJUlOfc. 

15. ■ 1 1i c m ct>iuil o f do jj» 1 3 , ^cneiri said oxidant sircxa disease i 5 
Alzheimer's cfisiiHKD. 

1 6. The method of claim ) X wherein said isopiPirtaiMi molccnlsr nutricur 
jg sdected (jxjuii die group consisting r>riPF %v -KI, iPftrrVT and 8 J2^rc>-i^-j rj -V[. . 

1 7. TIjc method of claim li P wherein said '.iflRue ii; brain tissue 

IS. ILe method" of claim J 7> wlwich) sxiri Iituui tissue is elected torn 
the ijnjup Lwriyistia^ of l>mn. frontal pule tissue and fawn temporal pole feue. 

19. The DiotJto:lof cbiui IS^vtocnsm rukL body fluid is selected from 
the ULmip consisting, of craidjraspiiial fluid (C$H), plaarLD «u)dE mine. 

20. A mctliod <jf itieciljlyinui a conipmind useful far the tieaODoH of 
Alzheimer's disease m a Tinmmml, said mcfttotl cornprisitig 

n) mcosuriu^ Ihc level of an jwprosto^raol^ai- marker ftir lipid pcxuxidatiuu 
in either a smnpJoof a tirauuMirtmdy lloid obtained frotn a lirstmxTwmal prior to 
admmistcmig sfdd cmnpuund, ur, iu a sample of & tissue or body fluid obtained mnm an 
othowisc idcmioal rccnnd mammal which is not to be administered said conmnu&d; 

b) adimnjsf br'mg 5aid compoiiiid hi Ksid Find (uainmal; 
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c) lliereaftci mraurins the level of snid iKfsrrroatoifc molecular marker in a 
ot bydy fluid r>ht*ined fi\nn &ud ftreMi>amina3; And 

dj conipariii£ (he level uf &atd L5snpr««Cantimolecitbi maj l<a" rriBasuied in c) 
witti the level of said isopwstanc molcculur maifter incaraii^d *i a), wherein when Ihe. 
lcvcf of said iiiuiM'ostaiic niole^ilar marker measured in «« reduced restive lo the 
toviil orsnidisuprostanc molrcukrrmirker measurer* in a), a tompouniJ uBcfu) foithc 
trtiainient of Alzheimer's diivejiKe Lu a MAimuaf is identified. 

21. The method of claim 7-1 1 > wherein fiatd isoprostmc molecular marker 
of lipid pcimiduCiojiJi; LVJctf«l from thej-rihip coifflStsnftofiPF^-Hls il'^-VT and 
BJ>tf.?-iPI'2a-VL 

22. The method ol'clasm 7.1), v/heicin Moid (issue te* Hr-stiri lifisuc selected 
Jiuii) (he group consisting ufbraffi ftanirtl pnlis liftnae and brain fcnipow) pole tiwKuc. 

23. Hie method of cUvm 20, whefciA s*irt hody fluid is eelMletl from 
Hie group- ccijsisting, of ecrcfyraspinal fluid (CSF), |>|nsina arid urltia 

24. A method of idenlU'yiu£ an effortive amount of a etnnpuund useful 
for the Irealiu-eut of A/ jdiciiner's disease in a ixijupitulI, «uid mtfbod ciMrrprisLig. 

a) measuring the- Itvel of an isopfOStanemnlLeuluT rtiadzer for lipid peroxidation 
in uLlrer a sample of x. tissue or body fluid ofjniitncd from a fust niHnunal prior 
administering said ownpouiid, or, in a sampic of il Li&sue. or body fluid obLaiacd from an 
othenvis&idcafical *ecoud mansmai which Lk noL to be. actatoijtfcred said cojiiiKiuud; 

b) adrniui^crinr; (u said fust mammal mi axnount ot said cumpouiid; 

c) thereafter measuring the leve* of aaid itKiprostauc molecular marJter in ii 
tissue- or bewfy fluid nhtaiued from said fnsl nnaimiai; and 

d) cmrnpimrifcrtie level of said iRoproRlane ta<dccu)ar marker men aired Lo c) 
whhtto fewJ ofKuid iso|iiostaue moJ<*;ukr murder measuitai ki a), wherein when the 
level i>f amid i«or^^raflemoloc.iilai*iT5!triter measured in e) isreduccd iriahvefo the 
level of raid i mpmsiaiie moleaiiar murker rcieaiauod ill a), an efiectivc amount of a 
compound ™*rful far foe treatment of Alzheimer's disease in a snamuiKl is identified. 
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2A. A method of rfcfrnnutftig the optimal Loauentisdon of a compound 
useful for the Irealmcnf of AMraiiier's discaec : «aid mertaxl com^isinj;muriitorin^flxu 
Jevol of hh isojuoECartc molecular aictdcsr ftsr lipid validation in a htsies of iua7ini(J& 
adiroTiifdeaed slid compound at ft scries ttfwmcKiittittlWR of ccimpouod, ihe 
coiiccTitndiuu of saiH compound wliirii raulls* in maxiiMd redaction of tihclevd of said 
iwTprostaue; molecular njatke* in ono or more of said zuricz vC niztxaxnbs, which 
conceuliacioji is not toxic to said mammals,, is said optima] axnecntratrcm. 

26. A mctho<Uif dimming the <xp jfiiiinl rfos^c freo.uenc.y of a 
compniiTJil useful tor the £mib/ieji( ofAf^hcimcr's disoasc, jjsidme&od coiiipriimi£ 
moratoring Ihe ievel of an isuprustanc molemJar marker for lipid peroxidstimi in a 
toxica ufiuaamuly aciiiivjiirterocl sfiitf ^impound at a scu'lik of dotage Crani-eiides, 
vvliertai] Che dossvgc fret|tuuu:.y of sajrl cmiqpound 'which reunite ill maxim k! reduction of 
Oie level ofsaul iscfprostanc jaiofrscular i tutrices m om or moie or said Rents of 
inanimate, which dosage is not toxic (o &aid maim-radii, h said optimal dW&c 
frequency. 

27. Titoinethod uf claim 25 % wherein said coirpimitd is pjj a-ntiaiidant 

2& "Hie- method ofclwin 25, wherein srid can jj nAUid is Jtn anli- 
mlluBimaSory compound, wherein Raid compouotf i-f aLlniLniKLeicd at a aeries of 
ucTitefitrations of&clive lo itdiibit the acti vrty of a cyelnnxygmass (COX") eaizymc in a 
nmrnraaL 



29. A method of idailifyittfc a compound useful Airraluidivgtho fevd 
of an jsopiasr:uic TntrhxuiLai* mafjrrr for 3ipM pawtkiticjn in a sample ol" a tissue or 
body fluid ohhumal fioia a first m&mrria), said method comprising 

a) mccwirmig (he Level of swd irajn'ostaiic in wl radar marker m etuicr a sample 
o f a tissue or body fhud obtained frnm said first m annual prior m aclininistcring said 
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compound, iir, ij) a s^nnplcofutiasueOlbodY flirid obtained from an otherwise- 
identical second mammal which is not to be xthr miivitsrud ssid compound; 

b) amiiiiiitfteriTifc said compound In naiil Jiist tturouiit; 

cl thereafter measuring flxs levol or said isapiostane lnohreuJar maimer in a 
tissue or bndy fluid sample obtain eH from said fast mammul; 

d) umipajuift the levrl of said thuji astatic mofucalas tuarkcr id caxurctl in cj 
with Lbe level of said lsnpuwiimemnleato mai*JkcrniBaiairtK3 in a), wherein when the 
level of said isoprostHiic molecular marker mca*urc;d in c) is reduced relative to the 
level of said fenpiratsme rrioleculcr marker Tiies.HU[t;d in a)* a compound use-fid fhr 
reduciilg the fcvcl of an iaoprostatie uiolcmlar mudier ill A uuanma) is identified. 

30. Thc.mctbod of ol«im 20, wherein ssirf uompouiid jsjvtiwienLm ati 
amount effective; to iubilu't- the Activity til* a cyfiiooxy&e»as>e enzyme in Lite bntifl tissue 
of tuid mammal. 

M . The. method o! c3aiui 29, wherein said confound is present in an 
amount eftoofi we to reduce Che level of a reactive oxygen species in tlicfcrsm ii«*uft of 
said uiamm&l- 

32. Theftictbod of claim 29 v wheiein Raid ixopiu*laoo molecular jnarkcr 
oflinid peroxidation in Kelecled from tiicgrnup consisting of il J Hia-Tr[, iFK^-Vt aud 

l-B. A kit for dtaftuosiuB * ' fcheh-n ei^s disease in a mammal, said kit 

comprise 

r1 & ramp I b container for canyiny d tissue oi body fluid sampJc rrnm said 
juajiim*l; 

l>) k, soktioo tor use- in can-action of an isoimmune iituleaifc^ marker for lipid 
pac-xk1cdiiwi frmii aaid tissue or Wy fluid sample ofrfirined from said mammal; 

o) >t no^li vt? coitffol solution of said isoprostxiic molecular murkcj Of ll|>id 
peroxidation prcseru til a concentration of abowc (heonnceTitration of «ud isoprostime 
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mukcuhu marker jineseaC hi a tissue rn- body fluid sample oft) mammal w]iic)i is not 
afflicted wifb Al/Jieucier's tfsscasc; 

d) x positive eontrot snlntinn uf said iEoprastaiipTnoltxuliu ciiarkcrof lipid 
jjctoyidafcion present at A cojiccitcmbun of about ttir. ofmeenlrulion of said lRopKistauc 
moJccnCuT rruuLer ill a tissue l>t body fluid sample* rtf a mammal wtlicfi "is itftlictcrf wifh 
A Maimer 1 *- diffuse: 

e) att antibody directed <t^iinst an iftiipimlune J)iolccuf»r marker for lipid 
i7wi>xitfation; and 

f) an in KlTvurtioiial materia I. 

34. A )dt for measuring tlic. level of xai iHoproslaAC molecular majfcp- 
ffcir lipid peruxidatlou tu a tinsueoTbudy iUli<1 ^mplcimtainediiTjirj a mammal, RiitC 
kil tu] uprising, 

a) a sample container for carrying x tissue or body fluid sample Tmm said 

b) a solution for use fa extraction of an isopivDstaic molecular lucufcsr tif lipid 
peroxidation. ffrmL said tissue oi body fluid sample cbcxincal from said mammal^ 

cj a ncyuli vc tontrol solution *if Biud isoprostanc mdemJur rnaikcr of iipid 
pcio:<id!di<iTi pres&at at a conccntmiiuu of about tfio GfmctsilrritjQti oi «aid isoprostanc 
lUrjlixiularTjiackei' prcscnf. in a tissue, or body tTiiiff Hiimple of a mammal which is no< 
afflicted witll Alzheimer" s disease; 

d) a positive control toluliun of s»id iwjpmrfaoe rnoJccuJar marker of lipid 
pcroxidaliun present at a cuuo&ilraticai of nhoui the c^cenmdimi of said isnproslauc. 
molecular marker in a (issue or body fluid sample ol a matrirnsl which is afflicted with 
A L/hei m ei^s disease 

e) an onCitiody directed against an ij^proKlajir. molecular matte for lipid 
peroxidation; and 

f) an. instructional material, 



47- 



WUUUUJ2bU^Al.tlt J^age 4y 



Fage lot A 




OrderPatent 



mulccu)aj marker present ill a tissue r*r btxiy fluid sample, of 0 nicmroul whKh i& not 
allUctcd wifb Alzheimer's etsscasci 

d) x positive control solution »f said isoprostair&nmltaaiUu [darker of lipid 
jjcroxidation preratf at a conccntmtiuTi of about ttincfmccnLrulion of said iRopflostaiK. 
moJccoCur marker ill a tissue l>t bndy fkcd sampla n-f a mammal Wkieli ia afllictccf wifli 
A Ivii w* rricr'fi difccusc : 

e) an antilKidy durcled against an iftiipmstune molccufar murker fox lipid 
pwweitfatiorc; and 

f) an in KlTvuMioual material. 

34. A Jot for m tan urine to- fcwl of xii iHopruslane molecular marker 
fur lipidptfuxidstioiiuj a ti rkuc ot budy Hxiid EtxmnlinihOiiriedliioin timunuuaU Nikf 
kilciuiiprisiu^ 

a) a sample cunt&uitir for carrying x tissue a/ body fluid tssrnplt; from said 
ntattuual; 

bj a eoltfiun foe use to attraction of au isopnostmiLMnolctiulur raufrar of lipid 
peroxidation fram said tissue 01 body fluid sample cbcsrintal from taid jnsrninral; 

cj a KOgtLivc uOXltrol solution of said iSOprosfanc nidecufctt'/naikcr of irpid 
pej oxidation presesit at a concciilraliuTj of about the* nrnictf itratjon of Raid isoprostanc 
mo hxiukr marker present rn a tissue or body tTirirf Humpleof a mammal wltich is no< 
afflicted ivLtil Alzlwnuer's disease; 

d) a positive control wUiIluji ctfsfcirl ia)prroiDfra& molecular mnxkes of lipid 
peroxidation present a( & cuuctsulration of itboui Ojc eoncontraiKin of said jsnprostanc 
molecular mariccr ij) a fcuc or body fluid sample ol a matnmal wliiuli is afrTicled with 
Alzheimer's disease; 

e) an antibody directed against an ircpnndsnr. molecular matte fbr lipid 
peroxidation; ami 

f) an.insfjuutiojial material. 



-47- 



WO00032805Al.tif Page 50 



Page 1 of 2 




^ /58 llorderPatent 



1 / 7 



>CC0 



4 



eco 



600 - 



i 

B 4CO- 

a 

200 

EL 



i 



I 
• 
• 



• 
* 



AD 



PD 



SCHI 



FIGURE I 



wuuuiozsiD/vi.ur rage oi 



rage i 01 z 




FlCiURTs 2 



wuuuujzeioAi.ui rage jz 



rage i 01 z 




52 / 58 I 



OrderPatent 



3 / 7 



vwyufmaxsfn 




iICO 



,PF 2c: (PS^ 9 wet ifesue) 



FTGTTRK 3 



wuuuluzquoai.ui rage do 



rage ioiz 




OrderPatent 



8,12 iPF2a-V1 is increased in CSF from AD patients 



133 




0 . 



ADpr ADpo MCI FD Con 



FIGURE 4 



wuuuuj.zsiDAi.ui rage 



rage iou 



l^/^lOrderPatent 



5 / 7 



vcrtvmmssi 



8,12 (PF2a-Vi ® increased In uwi* from AD patients 




AD AD MCI FD 
pro. pos. 



Con. 



wuuuu3:zsiDAi.tir rage 



rage i or / 



B3j 

m 
m 



55 / 58 ^ OrderPatent 



WO(HMJ2!Mk5 



6 / 7 



€,12 !FF2crV1 is increased In plasma from AD patients 




AD AD MCI FD 
pro. pos. 



Con 



FKjI'JRB 6 



WO00032805Al.tif Page 56 



Page 1 of 2 





HGURB 713 



UGURE 7C 



WO00032805Al.tif Page 57 



Page 1 of 2 













=3= j 


|57 / 58 H 


li 


m 





OrderPatent 



INTERNATIONAL SEARCH REPORT 



,\. t tutsw hi [ mm O w i iuki rr « atiyiz 
IPO(7) :C1-2JP SJKHJ; C12Q t/26; GOIN 33/53 

AiKunfing, lu liUunirfliuiinl Patxet. ClhtiuTrctliuit {IPC) ur U> bulh nm biiel i;bnalfisgfa'Oa AiiJ [PC 



FIELDS SEAKCKE0 



Minimum do^iiiLerrtLtunn uuc&sd (dutlfictflnn. a^Ftosn fallowed cluufczrian iforihnli) 
US. : 63« 975 



tki^iintsHileC'ft ttancb&datiisrth&n atinimibn dftcu^flUlfca *a U«s Mt^A^iXJUcUdacunitiitstr&indtdDd iathr Field Jciv.Tthrd 



'EliH^iusiii-'dabu bi^tonwllwj during 1ttf> inli'rnaiixmhl iitt.mli {nbm» ufOiX* tani-Mitl, wtxrc yi *v*r»-li teiiU* lh«)) 



C. DOCUMENTS eurvBIDBItED TO BE RELEVANT 



Cilfiiiin duL-uurciil, uaJiwAiw*. vttivtc spy rvpr isle, M di5 rtlfiveiif pftira.£e» 



MORROW cl a!. The Twi[3rt»K[anc;y; Umijue. Bitiaotiv* Products Of 
Lipid Peroxidation. Fryg Lipid Research. January 1997, Vol- 36, 
hta. 1 , p&gas 1-21 , see entire dctcumertl. 



PRACT1CO el at. IPF^-L: An Index of Upid Ptroritktiort in 
Humans. Proc. Natl, Acad. 5cL, USA. March 1998, Vol, 95. Ni>. 
7, pa^cs 3449-3454, entire dutaiinent. 

PHACTlCO ct a(. Increased F2-!sopnwtimc3i in Afctoamer's 
Disease: Evidence fur Enhanced Lipid Pcnwcfcuiun Iti Vivo. 
FASEB Journal. December 1998> Vol. i2, No, 35, p^gc« 1777- 
3 733 * entire document. 



Rehsvniit ta claim Nn_ 



1-5, 7 r 11-14. Ki, 
19-21 



6, 8-10, 15, 17, 
LB, 22-34 

1-34 



1-34 



Jfj RjuiIiw ctoc«tfl*Ptii biie lifl Led indie cfintimin&tn dF Box C. | | Stsa-paturt Ixmiiy nwiws.. 



SpacV niCktiiiH erf wfcj Jjlwi 

rwlii iW*w«: iriKiilra^vK vi flit '<f/Viir<U<l Hi* J J. tw 

.l<\inr.*n- vtri:h m«r frm* i&i/tw im p ■>"«"-'}" <Nr»0O rc rtc* u 
«nri I? tfiUMiih «■ p-JbtetlMit «f axiitbtr -clutian 41 uhor 
specif r»iu> $u ipx-tfcifl 

HtlU 

•Vm-s |>7KIA«d p'irr 0 ir* n»iavi:yitl hlnr^ dm hi! toll- 



t>e pKrxip'kk or Adocy ardscb-u it tl c ui/«4jui 

d^LULtol <f |ni>Xlhi nt<^<">*; ^» £.%mid m/irOsn <mivI 

•JiamixU uTp<ili»<lci inli-»' <K iHutl ukMai ctrml V» 

<V/MJ^»" H " »r lln ant* f#lul£**jV 



D«fo vl" 1liz? ft&taiJ ^un^letnn of <h» iiudentkLlcuiBl mneb 
OJ MARCH 



UBX PI"/ 

WhJiin^i, DjC 2II231 
ZfecHim]ev?fii. (7X13) 305-3230 



21 W AR aHML 



Td^ili<wt Kn. 303-1233 



WO00032805Al.tif Page S» 



Page l ot 2 



m 



\m 



58/58 B OrderPatent 



UilcnitllaHhl wp^lkaUsni No. 



C (ConLinunbna). DOCUMENTS CONSIDERED TO k& RELEVANT 



Citatian Drdacumnnl, with induutioa, wfeams arprnfriulB* of iha ndnuml fawi&a 



A,P 



AD1VAMAN ct uL Tutul Synthesis &f 17,l7,lS,lS-d4-iPH JIX -VI 
and Quantification of iPF^-VI in Hitman f frino by Gas 
eiiromatagr^hy/toass- SpectrcjneUy. Analytical Biochemifiljy. 
January 3998, Vol. 262, No. L pages 45-56, entire document 

US^SSS^M A (ROBERTS, (I « all 12 January 1999. 

US S,89 1,62,2 A (MORROW si.} <tf April 

US 5,945.295 A (ROBERTS, II ct id.} 3 3 Aogusr l*J99. 



1-34 

1-34 
1-34 
1-34 



Ptann PCT/]SA'2(0 {conlimralwa trTaaKocm] rinoOfJuijr JRS2)A 



